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KERN RIVER PLANT, PACIFIC LIGHT & POWER CO. 


One of the largest and the best equipped complete 
hydro-electric plants in the South is that of the Pacific 
Light & Power Company, known as the Borel Generating 
Station. The power house is situated about eighteen miles 
above the newly completed plant of the Edison Company on 
the banks of the Kern River, 120 miles from Los Angeles. 


The entire flow of the north fork of the Kern River is 


built in two sections at the up-stream end of a low island 
in the river valley, one section consisting of ten 6-foot gates 
with stop planks for regulating the water, entering the 
settling basins leading to the canal, while the other section 
flow of the low water, but permitting the flood water to 


is a low weir, provided with stop-planks for diverting the 





POWER HOUSE AND FORCE MAINS 


diverted near Kernville and is carried in open canal, flumes 
and tunnels, 11% miles to the power house on the banks 
of the river below. The minimum discharge at the point 
of diversion is 200 cubic feet per second, but is much 
greater than that at times, running up as high as 600 feet 
per second. At this flow the maximum capacity of the 
canal is reached. 
Head Works. 
The diverting dam, a substantial wooden structure, is 


pass over. 

The settling basin is merely an elongated channel, 3200 
feet long, averaging 400 feet wide and 10 feet deep. It is 
so constructed that it holds one-quarter of a million cubic 
impounds 


feet of silt below the grade of the canal and 


4,000,000 cubic feet of water. The lower side of this basin 
is an artificial dike or embankment, riprapped with rock on 
the lower side and puddled with clay on the inner slope. 
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An overflow dam 224 feet long and 11 feet high was 
constructed midway between the diverting dam and the 
headgates of the canal, of which there are six, each gate 
five feet wide operated by rack and pinion from a platform 
above. 

Adjoining the headgates, which are enclosed between 
concrete masonry wings, a waste way has been constructed 
three feet below the canal grade, provided with nine sluice 
gates for discharging sand and silt back into the river 
channel. 

Canals. 

For the first eight miles the water is conveyed by 
means of a canal twenty-two feet wide at the bottom, forty- 
nine feet at the top, and nine feet deep, thus making the 





side slopes 1% to 1. 
with the same side slope, except in rock cuts where the 


The embankment is ten feet deep 


slopes are 1 to 1. The grade of the fall is one foot in 
5000 feet, with the exception of the last two miles, which 
has a grade of two feet in 5000 feet, and is fifteen feet wide 
at the bottom. When carrying 600 cubic feet per second the 
water in the canal is 7% feet deep, running with a mean 
velocity of 2.5 feet per second. In sandy soil and wherever 
a leak might occur the canal was lined on sides and bottom 
with a cement concrete. 

There are four tunnels on the line, aggregating 1922 
feet in length. These tunnels are lined with cement con- 
crete and have interior dimensions of ten feet in width and 
eight feet in depth, running with a grade of one foot per 
1000 feet. 

The fourteen flumes in the line aggregate 5572 feet -in 
length. In the upper division the flumes are sixteen feet 
wide and eight feet deep, with the grade the same as that 
of the canal, while the lower division has a width of four- 
teen feet and the same depth. All flume headings are twelve 
feet long with concrete and wooden wings extending into 





CANAL AT HEAD WORKS 


the embankment. 


By far the most important structure on the line is 
the 1855-foot crossing over the Kern River. A trestle 
1371 feet long and a four-span bridge 484 feet long, carrying 
a flume ten feet wide and eight feet deep on a grade of 
one foot in 1000, comprises this crossing. The bridge is 
of the combination type, with trusses eighteen feet apart 
and twenty-nine feet deep, resting on concrete piers, built on 
bed rock fifteen feet below the surface of the ground. The 
top of the flume is seventy-two feet above the water in 
the river. At the upper end of the crossing there is a re- 
ducing flume forty-five feet long, and immediately below 
this is a waste-way for emptying the canal into the river. 
All joints in the flume were beveled to admit calking with 
oakum, over which hot asphaltum was poured and allowed 
to cool. On the sides beaded battens were nailed below 
the joint into which hot asphaltum was poured. 


The forebay, built on the steep mountain side, is 
merely an enlargement of the canal made by blasting out 
the solid rock, and provided with a sand box, screens, weir 
and sluice gates. The waste way discharges into a ravine 
to the river below the power house. 


The total time for the water to pass from the headgates 
to the forebay is six hourse, twenty minutes, the length of 
the conduit system being approximately eleven and one-half 
miles. 





OPEN CANAL SHOWING CEMENT LINING AND BRIDGE 


CROSSING 
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Force Main and Power-House Equipment. 

As shown by the accompanying cut, the force main con- 
sists of five riveted steel pipes, each sixty inches in diam- 
eter and 550 feet long. These mains are uncovered, follow- 
ing the contour of the hill down to the power house, ce- 
mented together to prevent buckling under the pressure. 
Each pipe leads to a separate water wheel unit, anchored at 
the curves entering the power-house by concrete blocks. 
Thus, if one unit is hung up, the main supplying that unit 
with water power can be cut out by closing one gate out- 
side the power house. 

There are five water-wheel units, each unit consisting of 
one 66-inch, 3600-horsepower Stillwell-Bierce Smith Vaile 
Water-wheel, Victor type, set on concrete foundations laid 
on bed rock, which was uncovered about fifteen feet below 


all operating under the same head of 263.78 feet. 

The transformer room in which the bus gallery is lo- 
cated is built on the side of the main building away from 
the river. In this room are fifteen 750-kilowatt, General 
Electric, oil insulated, water cooled, step up transformers. 
50 cycle, 2200 volts to 60,000 volts. Direct connected to 
these are six General Electric 60,000-volt lightning arresters. , 

A 6-panel switchboard located in a raised gallery in a 
recess on one side of the power house, is outfitted with one 
15,000-volt, air controlled, Kelman oil switch; twelve 60,000- 


volt, air controtled Kelman oil switches, and one extra 


60,000-volt air controlled Kelman oil switch. 

An ice plant, with a capacity of from ten to fifteen tons 
of ice per day, was installed in the basement of the build- 
This plant consists of one upright 15-horsepower am- 


ing. 





HEAD GATES AND SETTLING BASIN 


the surface. These wheels discharge the waste water into 
a draft tube twenty-five feet long, which conveys the water 
through a weir to the river below. 

The spider carrying the runners is bolted direct to the 
end of a flanged generator shaft. The runners are of a 
high pressure design cast in one piece. 

Five generators, direct connected to each of the water- 
wheel units, are installed in the power-house, occupying one 
side of the building from end to end. Each machine is a 


2000-kilowatt, revolving field, Bullock generator, 3-phase, 
50-cycle, 2200-volt, 230 revolutions per minute. Two I50- 
kilowatt Westinghouse multipolar 125-volt direct current 


generators, 550 revolutions per minute, are used as exciters. 
These are driven independently of the main generators by 
two 30-inch Victor water-wheels. The governors used are 
all of the Lombard type, five for the main units being 
Type “B,” and two for the exciter units of the Type “F,” 


monia compressor, manufactured by the Risdon [ron Works, 
driven by one 5-horsepower Type “C” induction motor. 

The power house proper is 168 feet 3 inches long by 63 
feet 10 inches wide, founded on granite bed rock, the foun- 
dation piers being anchored by iron bars driven into the 
solid rock. The walls are built of reinforced concrete and 
plastered with cement. These walls were designed especially 
for carrying a 30-ton electric crane which was used in the 
installation of the machinery. 

This plant was installed the latter part of 


1904 and 


started December 31, 1904, and has been in operation ever 
since, supplying power to Los Angeles, with one pumping 
station on the Kern River, known as the Isabella pumping 
station; switching stations known as Indian, 101 miles from 
Los Angeles; Oak, 83 miles from Los Angeles; Lake, 55 


miles from Los Angeles, and Newhall, 31 miles from Los 
Angeles; and one substation known as the Kern substation, 
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SWITCH BOARD SINGLE-UNIT SHOWING GOVERNOR AND EXCITER WITH PRESSURE 
located on the Mission Road. This substation is the most GAUGE IN FOREGROUND 
important one of the whole system, the lines from the are four G. W. Price No. 8 pumps installed connected to 
plants in the south coming through there, as well as the four Type “C,” 50-horsepower, 2-phase, Westinghouse induc- 


INTERIOR OF POWER HOUSE 
the south fork of the 


A full description of this substation with tion motors, pumping water from 
Kern River to a canal. 
Each of the switching stations consists of one 3-story 


concrete building with corrugated iron roofing, outfitted 
with four 60,000-volt, 3-pole, hand-controlled oil switches. 


Kern River line. 
accompanying cuts will appear in a later issue. 

The Isabella pumping station is supplied with two 150- 
kilowatt, Wagner, oil insulated, air cooled, step down trans- 
formers, 10,000 volt, 3-phase to 400 volt, 2-phase. There 
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CAPACITY FOR SERVICE. 


In the course of a masterly address at the Thomas L. 
Clarkson Memorial School of Technology, Mr. F. R. Hutton, 
president of the American Society of Mechanical Engineers, 
1906-1907, contends that the education to be acquired in the 
modern engineering college is an admirable preparation for 
. usefulness and opportunity in a modern community. He 
introduces his thesis with a strong argument on the desir- 
ability of an ideal in life higher than the mere gathering of 
money. He traces the gradual evolution of the criterion of 
the life ideal from the Epicurean through the Stoic and 
Nirvanian conceptions of selfish advantages, to the modern 
Christian ideal. of service to our fellow man. This brings 
him to the question as to whether technical education favors 
the attainment of the service ideal. He recognizes two 
points of view of education in general: 


“The one regards the educational center as a place to 
which the student comes to receive a discipline of mind by 
study and perhaps also a discipline of body by reasonable 
athletics. It is the purpose of this discipline to make a bet- 
ter man of him and to equip him mentally with a useful kit 
of tools in that department and give him some knowledge 
and skill in their use. The nature of the gymnasium appar- 
atus used in this training process, which is the list of sub- 
jects which he shall study, is held to be of secondary con- 
sequence provided only it is perfect of its kind. That which 
has been proved to be perfect of its kind by the experience 
of the fathers and by the conditions of an aristocratic 
country, has a distinct presumption in its favor. At the 
other extreme is the view which regards the school as a 
fountain or wellspring of information and of facts to be im- 
parted by skilled and expert teachers. These are to fit the 
graduate to deal intelligently with the problems of actual 
life, since he has come to know the laws which govern 
practical affairs and has absorbed some of the garnered ex- 
perience of the skilled professors who have worked with 
him. Life will furnish the discipline fast enough after grad- 
uation, but gives little opportunity to learn the laws except 
by hard knocks. Let us, therefore, concentrate our effort on 
acquiring the knowledge. This is the philosophy underlying 
the successful effort of the correspondence school method. 


“Now let us apply the test of our touchstone in the fore- 
going discussion to these two philosophies. It seems to me 
that there need be no contradiction in these two require- 
ments, provided that each is rightly interpreted. The diffi- 
culty is to attain both ideals in a limited period. The safe 
middle course is so to use the study and the acquiring of 
physical fact and of experimental data upon matter, force 
and their laws, as to make such study a discipline for the 
mind and heart. This is the trick and the skill of the com- 
petent and successful teacher. Either extreme has its own 
dangers. If the student spends his four years in study of 
antiquities or of abstract science unrelated to the ordinary 
activities of life, and has pursued literature and history as 
culture subjects unrelated in their. bearing to present-day 
thought, he may become polished and outwardly cultured. 
But the first man who tries to lick him into usable shape in 
active business usually finds him less available as the result 
of equal labor than the office boy or the apprentice who 
has begun at another round of the economic ladder. The 
graduate also from this system of education has usually 
been favored with the modern system of practically free 
election of subjects of study in his college. This possibility 
of doing what he likes and which appeals to him gives the 
young man a mistaken conception of the way things are 
done in the life of actual affairs; and the change from one 
environment to the other is so sudden and abrupt that he 
tesents it and is unhappy or useless under it. Actual life 
forces him to a process which seems to him like unlearning 
something which he has worked to get. Both employer and 
employed in their discontent form an opinion unfavorable 
to al] sorts of higher education because the one sought under 
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comment proved to be ill-chosen for the purpose in hand. 

“The great danger of the other system at the other 
extreme is that it should fall short of its disciplinary value 
because the student fails to see clearly what is his own 
function in the education process. It is possible that both 
teacher and student permit the latter to become a mere mass 
of absorptive tissue, taking in information and_ knowledge 
as does the dead sponge rather than by a process similar to 
that which is exhibited by the living tree. The lecture sys- 
tem of instruction by gifted experts is particularly open to 
this danger, since the student can be so easily lulled into a 
Nirvana of admiring idleness of mind, or into a state in 
which presence of body concurs with a practical absence of 
mind in the class-room. Of what use is an extensive assort- 
ment of note-books containing data, such as are gathered 
in our best engineers’ pocketbooks, if the young man has 
not been trained to use his faculties or exercise his powers 
upon them. Worse than this is the possibility of making 
wrong use of valuable data and truths because still unedu- 
cated in spite of his knowledge. No more useless product 
of an alleged educational process is turned loose on the 
industrial community than a so-called educated man, whose 
capacity is limited to a bookful of assorted recipes for pro- 
ducing certain results. He may be likened to an engineering 
cook-book. His results taken internally by productive works 
give both masters and plant a figurative dyspepsia. He is 
underdone, but, alas, not rare. 

“But when the thing is done right and the man is forced 
to think correctly, persistently, and to a definite and positive 
result, then the training in knowledge of physical law, in 
observation of phenomena, in constructive combination of 
apparatus for their study and in deduction from experiment, 
is, in my opinion, the most valuable there can be. There is 
no quality or attribute so valuable in any environment as 
that which we call initiative. This has been cleverly defined 
as the ability to do the right thing at the right time without 
being told. The classic or purely literary training does not 
foster this power of initiative. On the contrary, the perfect- 
ness of the classic models and the inevitableness of the study 
of the past tends to discourage and dissipate this power, 
unless the young man finds an outlet and a discipline for it 
in athletics, in the management of college journalism, and 
the control of musical or dramatic interest. The training 
in the mechanical laboratory of the technical school, on the 
other hand, can be directly and of purpose aimed to foster 
and stimulate this power. What the world calls for in its 
useful men is the capacity for resource to cope with condi- 
tions, which have not arisen hitherto, and to meet new 
obstacles and overcome them. Nature rarely gives to the 
same man a retentive memory for things which are past and 
the faculty of initiative and resource for problems of the 
future. The retentive memory enables a man to show well 
in his college class-room. He is, perhaps, the honor man or 
valedictorian under the old conditions. The other power is 
the one which makes him the class president, the football 
manager, and which tells later in the world of affairs. 
Hence, if my contentions are sound, and it be granted that 
usefulness in life is ar ideal, then the education in applied 
science is that which can be so used as to fit a man best 
for practical usefulness in an industrial community which is 
built upon and is dependent upon the utilization of nature’s 
laws. 

“In all that has preceded, the service before our minds 
has been that which is needed in an industrial community 
engaged in production. The latter I have defined as the 
process of increasing wealth resulting from spending labor 
upon a raw material or a product of the soil. I think an 
older ideal that education should be so directed as to fit 
every boy to rise to be President of the United States is 
one which has worked harm upon our practical thinking. It 
is manifestly impossible within seventy years of a man’s 
natural life that more than a very small number of the many 
millions of our population should ever reach this eminence. 
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What of the many debarred from this possibility, but who 
must yet be wage earners? ‘ 


“In the forwarding of modern economic production it 
seems to me there is a demand for three kinds of ability. 
The education in the community should be directed to dis- 
cipline and knowledge in each field of service. This recog- 
nizes the generally received analysis that under the board of 
directors of a manufacturing corporation will be the three 
departments, which may be designated as the works or pro- 
ductive department, the office or accounting department, and 
the sales department. In developing this analysis it will be 
plain that the largest group numerically will always be the 
artisan or craftsman class, who work with their hands upon 
the raw material either directly or through the media of 
tools. These tools they do not or have not designed, but 
they operate them and make them go. These are the work- 
ers at their respective trades; they enter them as bread- 
winners or producers after their childhood’s contact with the 
public school, and either after their contact with such 
schools as become completed or before. For this great 
group it seems to me that the call is the loudest that proper 
provision be made that they should be specifically fitted 
for usefulness by the education which they receive before 
going to work, or which they may receive during its con- 
tinuance. Their numerical importance makes industrial edu- 
cation for such persons a splendid opportunity for those who 
are gifted with vision and with wealth to render their service 
in this form. This education need not be deep nor decora- 
tive, but it should be broad and practical. It should be so 
directed that it may be an inspiration for the daily toil 
required of those who must be wage earners as a means of 
personal or family support, and who must be economically 
productive from boyhood. It should cover the scientific and 
natural laws behind the material things which they handle 
or control. It should reveal the intellectual and philosophic 
basis of their life, making it not unworthy of the divine ele- 
ment in man. It must make him more than a mere high- 
class, automatic machine. It must show the man that he is 
greater than his work and that this latter is a means and 
not an end. It must show him that possibilities of growth 
and achievement are his personal right, even while he ap- 
pears to be contributing only as a unit in the productive 
process. All honor to wealth and to achievement which have 
seen and shall see this opportunity of service to the crafts- 
man and shall move forward to meet the demands for indus- 
trial education among the wage-earners. 


“A second class will be the organizers and directors of 
the craftsman, who, together with their machinery and plant, 
form the producing apparatus which we call a factory or 
mill or works. In this group will be the general managers, 
the draftsmen, the engineers, the superintendents and the 
industrial organizers. To this class belong the product 
turned out by the engineering schools. The young engineer 
in either the mechanical or electrical specialization of the 
day is likely to be a manufacturing engineer. They must 
necessarily constitute a smaller class than the preceding, but 
from their duties and function they will be the best paid. 
They are the most vitally essential under modern competi- 
tive conditions, where conformity to physical law is impera- 
tively demanded if success is to be won without its costing 
too much. For these men knowledge of the crafts which 
they are to control is essential, but even more so a knowl- 
edge of science and its laws, covering familiarity with 
accepted solutions for old problems and the trend of 
research into new ones. For such men beside the class- 
room, the laboratory, the drawing-room and the school-shop 
will form the desired equipment. 


“The third type of service is rendered in the office and 
in the commercial functions of the producing process. Such 
service is rather what is technically designed as ‘personal’ 
service rendered to the producer class rather than a direct 
contribution to community wealth. The compensation of 
such persons is a draft upon the producing cost, and hence 
they ought not to be too numerous. They help the easy 
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conduct of the production process and will be fitted for 
their work both by special commercial training such as is 
offered in business colleges and correspondence schools, 
and by such general education as shall give them broad 
views, a wide range of adaptability and a capacity for sug- 
gestive recommendation in their appropriate field. The 
tendency, however, of modern intensive production is to 
reduce this class to its lowest terms. 

“IT put, therefore, the education of the craftsman group 
as the first or prime need of a service education because 
affecting the greatest number of the producing class. I put 
the education of the selected group of designers, works 
managers and directors of production as second only to this 
opportunity by reason of the less numbers affected and not 
by reason of any misapprehension of the importance of 
having the duty of these men well done. 

We will be made useful and render service almost 
in our own despite if we engage in economic production and 
apply our talents and knowledge and skill to this end. But 
higher than this and as a means of making the best of our- 
selves I would specially urge that each should so labor that 
every study and every problem and every law is made a 
compulsion that we should think. 

“T have condemned already the mechanical-recipe sys- 
tem of working out solutions by rule and without much 
thought. This may be used to make a well-informed man, 
but it will not make an educated one. The two terms ‘edu- 
cated’ and ‘well-informed’ are not synonymous. I demand 
that the process of education should be so directed and 
planned that the powers of the student’s own mind shall 
be awakened, stimulated and compelled to exert themselves. 
The mechanical laboratory is particularly well adapted to 
secure this result, because from the practical and material 
apparatus before the student’s eye and under his hand, he 
can be forced to consider the connection between his 
mental concepts and the actual occurrence before his senses. 
Education should teach a man the meaning of a task as a 
thing to be done whether he likes it or not, and should also 
teach him to use his mind upon his task. 

“The other thing which I would urge is that the subject- 
matter or content of the experimental study to be used as 
discipline be chosen from among the play of laws and 
forces, which concern the common and usual experiences of 
an industrial life. The purpose of this recommendation is 
to minimize the difference in atmosphere and condition at 
the educational center from that which is sure to prevail 
in actual life. There must be a difference, since the unit or 
standard of measurement in real life is the dollar, while that 
most suitable for the educational institution should be one 
which is not a variable with expediency as its exponent. 
In working under nature’s laws in practical affairs it is as 
true for us as for the old writer that all things in accordance 
with such laws are lawful for us, but all things are not 
expedient. At the school the learner must have it brought 
home to him and clinched that nature can not be lied to 
nor deceived. She insists upon truth in the inward parts 
and must be obeyed no matter what it costs. The training 
in what is practically or economically possible under nature’s 
laws and what is, therefore, expedient must be the function 
of life itself after leaving the school, and the best of us can 
only hint at such matters in the educational process. Within 
the limitations, however, which are set by the conditions, let 
the learner get in as close touch as possible with the facts 
and phenomena of the world of practical affairs. The tech- 
nically educated man has this great advantage over his 
academically trained associate—that for the latter the 
classic languages, the civilization of dead nations and their 
history, the refinements of psychology and even some forms 
of literature and antiquarian research are without immediate 
relation to the functions which the man is to discharge 
when he becomes a worker. Never have I seen this more 
tersely put than in the epigram of Professor John E. Sweet 
of Syracuse, when he compared the usefulness of him who 
knew ‘what to do and how to do it’ with that of another 
‘who only knew what had been done and who did it.’” 
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XV. PRIME MOVERS.* 
BY JOHN HARISBERGER 

Prime movers that will be considered are water wheels 
of the impulse or action, and reaction type. The impulse 
type consists of a wheel or disk to. the periphery of which 
are attached buckets. To impart rotary motion to wheel, a 
jet, or several jets of water, are made to impinge on the 
buckets and discharge from the sides. The speed of the 
wheel shaft depends entirely on spouting velocity of the 
water and diameter of wheel. This type of wheel is essen- 
tially a California development, but was first tried in Europe, 
then abandoned, and the Girard wheel took its place, but is 
again being taken up in Europe. In this country it has no 
competitor for service under high heads, say above 700 feet, 
and under certain conditions it can be used to an advantage 
under much lower head, when quantity of power to be de- 
veloped is not large. The Pelton and the Doble wheels are 
of this type and are sometimes called Tangential wheels. 

In the Girard wheel the buckets are so arranged that 
the water imparting motion passes through wheel, and can 
be designed so water may be applied to part or full circum- 
ference of wheel and obtain fairly high efficiency, which is 
of decided value when considerable power is desired under 
a comparatively low head, say at 600 or 7oo feet, and 
diameter of runner must necessarily be small to secure high 
enough shaft speed and not use more than one runner. This 
wheel can be built for either inward or outward flow. It 
may be of interest to note that the Girard wheels have been 
put in practical operation under the lowest head as well as 
the highest that has ever been attempted, namely, 16% 
inches at Geneva, Switzerland, and 3,000 feet at Vouvrey, 
Switzerland. 

The reaction wheel, principally of the Francis inflow 
type, is the most popular at the present time for low head 
service, and it certainly has given good results in the way 
of reliability and efficiency. In this wheel all the channels 
are completely filled with water, and water applied all 
around circumference of runner, and when operating as a 
reaction wheel, which will be the case at full gate, water 
will be flowing under pressure from panel gates to runner, 
but at partial gate water will have velocity only. The load 
at which the wheel will run most of the time will determine 
position gate should be to give most efficient results, and 
this will determine at what position gate will be when wheel 
will change from operating as an action to a reaction wheel. 
This is a matter of design. These conditions make it per- 
missible to have a small change in speed and not affect 
average efficiency. With this type of wheel, draught tube 
can be used, and .every foot o° head between head-water 
and tail-water be utilized. Whils it is true you can use a 
draught tube with impulse or action type of wheel by the 
aid of arrangement of floats and air valves in draught tube 
to prevent the water from rising too high, so as to inter- 
fere with the free discharge of the water from the wheel, 
but this arrangement is complwated and not very satis- 
factory. 

For installation of water wheels to drive electric genera- 
tors under heads up to 500 feet, the reaction turbine will 
give the best results, especially if a large quantity of power 
is to be developed. Whether the reaction turbine will give 
efficient results above this head has not been fully demon- 
strated. There must necessarily be some clearance between 
runner and wheel case, and a certain amount of water will 
leak through, which amount will increase with the pres- 
sure, and there is a possibility of dirty water increasing this 
clearance, which would decrease the efficiency of the wheel. 
The reaction turbine installed at Snoqualmie Falls under a 
head of 270 feet has been running continuously for over 19 
months, and part of the time with very dirty water; runner, 


*Lecture to, the students in Electrical Engineering, Uni- 
versity of Washington, Seattle. 


panel gates nor any part of inside of water wheel housing 
show any indication of wear. Practice seems to indicate 
that the place for the impulse type of wheel is about 800 
feet head and over where it gives excellent results. The 
impulse wheel has been used rather promiscuously under 
many different heads. It being very often chosen for its 
simplicity and low cost, efficiency is given little considera- 
tion. I believe that as high an efficiency in the use of water 
has never been attained with an impulse wheel under a head 
not over 500 feet as could have been obtained by the use 
of a reaction turbine in its place, with present state of per- 
fection of the turbine. The impulse wheel being a free devi- 
ation or free discharge wheel, necessitates setting it high 
enough above tail-water so that in no event back-water can 
rise high enough to interfere with the free discharge of the 
water from wheel, for if it did it would operate very un- 
satisfactorily, and output of wheel be much_ reduced. 
Setting the wheel above tail-water causes a loss of head, 
varying in different installations from 5 to 25 feet, while as 
mentioned before, with a reaction turbine, every inch of 
head can be utilized from intake to tail race with the use of 
a draught tube. For very small units at low head the im- 
pulse wheel may at times be desirable on account of its 
simplicity and low cost, but where large units are to be used 
the advantage shown by the reaction turbine is quite pro- 
nounced. The present tendency is to install as large units 
as conditions will permit. What will determine this, is the 
amount of power to be developed. I would install for a 
5,000 horsepower plant, 3 units; over 5,000 to 20,000 horse- 
power plant, 5 units; over 20,000 to 50,000 horsepower plant, 
7 units; over 50,000 to 100,000 horsepower plant, 10 units. 


Experience has shown that this proportion is good 
practice, the larger the total of the plant the larger individual 
unit permissible. By total of plant is not meant that units 
must be in one building, but may be in several buildings, 
miles apart, and arranged so all units can be run in mul- 
tiple electrically, and each unit carry load to its full capacity. 
As to speed of water wheels, I would have this as high as 
I could get a reliable water wheel manufacturer to build an 
efficient wheel, so as to keep the cost of generator down at 
not excessive cost of water wheel. Steam turbine practice 
has shown that the limit of speed for electric generators is 
far beyond what can be reached with water wheels. We will 
take for instance the condition of a development of 20,000 
horsepower in 5 units or 4,000 horsepower units under 350- 
foot head. If impulse wheels are used, the first thing we 
will lose is at least 10 feet in head on account of it being 
necessary to set the wheel some distance above tail-water. 
This is almost 3 per cent or 600 horsepower, which amounts 
to $15,000 per year, power at $25 per horsepower. The 
speed of the 4,000-horsepower units should be at least 500 
revolutions per minute; 600 would be quite practical for a 
reaction turbine as well as generators, but unsatisfactory for 
an impulse wheel under 350-foot head. The most efficient 
speed of an impulse wheel is 45 to 46 per cent of the spout- 
ing velocity of the water, and the spouting velocity at 350- 
foot head is a little over 150 feet per second. Consequently 
an impulse wheel to run 500 revolutions per minute under 
350-foot head should be about 32 inches in diameter at cen- 
ter of buckets. Size of jet for wheel should not be larger 
than 3 inches in diameter, and more than one jet per wheel 
on wheels of small diameter have never given efficient re- 
sults, especially when running on horizontal shafts. One 
3-inch jet on a 32-inch wheel, under 350-foot head will de- 
velop about 150 horsepower. To develop 4,000 horsepower 
would necessitate a string of 27 wheels on shaft connected 
to one generator. This shows the impracticability of impulse 
wheels for low heads and high speeds where large amount 
of power is to be developd. 

Efficiency, reliability, and speed regulation of the water 
wheel are the most important features of the water wheel 
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installation. Design and construction of hydraulic installa- 


tion from intake end of pressure pipe to tail race affect 
these features, so they should be given consideration at the 
proper time. 

It is good practice to have a separate pressure pipe for 
each unit. Speed regulation of wheels operating under low 
head is generally obtained by throttling the water, which 
naturally causes a variation of velocity of the water in pres- 
sure pipe, so that when more than one whee! draws water 
from same pressure pipe, a change of load on,one wheel will 


affect the speed of the other. Ordinarily a good governor 


will take care of this speed variation, but it is not the best 
arrangement for perfect regulation. It is necessary to 
occasionally inspect and repair any apparatus that is under 
strain, and accidents are possible to happen. So it should 
not be necessary to shut down a large proportion of the 
plant at one time. An ideal condition for water power 
plants is to have a unity load factor, as it costs just as much 
to run a water power plant at partial load as at full load. 

Sometimes conditions are such that it is necessary to 
have a long pressure pipe, when it may be desirable to have 
more than one unit receiving water from the same pipe 
when water wheel gates should be arranged so they will not 
close at the same time, nor in too short a time, thus de- 
creasing the possibility of dangerous rise of water pressure. 

The highest effective head should be secured with short- 
est pressure pipe possible, and pressure pipe be laid in as 
straight a line as possible, as curves cause friction, and 
friction causes loss of head. 


Errors in calculation as to size and design of pressure 
pipe have been the cause of more unsatisfactory operation 
of water wheels as to efficiency, especially of the impulse or 
action type, than any other cause. Head is first obtained 
by getting the difference of elevation of head-water and tail- 
water, and often water wheels are built for this head, which 
may be called the hydrostatic head, and neglecting the loss 
of head caused by cufves in pressure pipe, as well as the 
friction losses in straight pipe itself, which is likely to 
amount to several feet, especially if design as to size of pipe 
has not been liberal. Loss may also occur from improper 
design of nozzle tip, but this will concern the water wheel 
builder only, as tip should be included with water wheel, 
and the combined efficiency be guaranteed by the manu- 
facturer. 


If the wheel is designed for hydrostatic head and it is 
found that the effective head is less, it will not run at 
45 per cent of the spouting velocity, therefore, not at its 
most efficient speed. This is the case when the wheel is tc 
be connected direct to an alternating current generator, as 
the frequency of the generator fixes the speed. With re- 
action turbines a slight change in head is not so serious, as 
it will change the position of the gate where the wheel be- 
gins to operate from an action to reaction wheel, and still 
maintain a good average efficiency. Short pressure pipes 
are desirable for impulse wheels, where no attempt is made 
to economize in the use of water; speed regulation being ob- 
tained by deflecting variable amounts of water on the 
buckets, thus having constant velocity in pressure pipe. For 
reaction- turbine speed regulation is generally obtained by 
throttling the water, thus changing the velocity in pressure 
pipe. This makes possible an excessive rise of pressure, 
developing conditions which are detrimental to good speed 
regulation. The longer the pressure pipe the more serious 
this is. The column of water in motion between head gate 
and wheel of reaction turbine running at Snoqualmie Falls 
is 300 feet. This makes 3,600 cubic inches of water, or 126 
pounds, as the weight of column per square inch, 126 pounds 
x 12, average velocity of water per second=1,512 pounds, 
apparent pressure on gate of wheel if closed in one second. 


Waves of compression in water travel about 4,700 feet per 


amen 8+ times that the wave travels 
from wheel to intake in one second. 1,512—120 hydrostatic 
pressure=1, 392. 1,392--7.8=180 pounds’ actual rise of 
pressure at wheel if gate closed in one second 180+120=300 


pounds pressure bottom of pressure pipe and wheel case. 
The time necessary for closing gate of this installation to 
prevent any noticeable rise of pressure is 7 seconds. While 
these calculations are not absolutely accurate they are simple 


and by actual test have proven close enough for practical 
purposes when expansion and friction in pressure pipe is not 
considered. 

To overcome this rise at low heads, there are two 
remedies: one is the use of relief valves, the other a stand 
pipe. The rise of pressure caused by impeding the flow of 
water in pressure pipes will naturally interfere with speed 
regulation, so some method must be employed to prevent 
this rise, either a relief valve or a stand pipe, or have gov- 
ernor close gate slow enough so there will be no rise, and 
the longer the pressure pipe the slower this must be. While 
the gate is closing there should be some means to take care 
of the excessive change of speed; this is generally done with 
fly wheel capacity of the rotating part of the unit. The 
water wheel runner does not amount to much for this, so 
most of the weight must be put in the revolving part of the 
generator. It takes time to accelerate mass, and takes time 
to retard it when in motion. The governor is adjusted as 
to reference to this time, so as to open the gate before all 
the stored energy is expended in revolving element, and 
when load drops off, gate must be closed before excessive 
amount of energy can be stored in rotating element. The 
more fly wheel capacity the longer this time can be. These 
conditions should be adjusted so that speed of unit will not 
rise more than 10 per cent when all load is taken off in- 
stantly when running at full load. This is a liberal range 
for the average installation. The larger the capacity of plant 
the easier it is to maintain good speed regulation as the 
probable amount in change of load will be smaller in pro- 
portion to total of plant and connected load. 


second, therefore, 


CIVIL SERVICE EXAMINATIONS. 


The United States Civil Service Commission announces 
an examination on July 17, 18, 19, 1907, to secure eligibles 
from which to make certification to fill a vacancy in the 
position of electrical engineer and draftsman in the Super- 
vising Architect’s Office, at $1,200 per annum, and several 
vacancies in this position as they may occur during the 
period of eligibility, at salaries ranging from $1,200 to $1,600 
per annum. As no eligibles were secured as the result of 
the examination held in March for this position, qualified 
persons are urged to enter this examination. 

Examinations will be held on July 10-11, 1907, to estab- 
lish registers from which to make certification to fill vacan- 
cies as they may occur in the positions of topographic drafts- 
man. The salary for the position of topographic draftsman 
ranges from $1,000 to $1,500 per annum, and for copyist 
topographic draftsman from $900 to $1,500 per annum. As 
the result of the examination for topographic draftsman, 
a vacancy at $1,000 per annum in the Hydrographic Office 
of the Navy Department will be filled. As an insufficient 
number of eligibles to meet the needs of the service was 
secured as the result of the examinations held on March 
13-14, 1907, qualified persons are urged to enter these ex- 
aminations. 



























































ELECTROLYTIC CORROSION. 


In nearly all single-trolley roads the trolley wire is con- 
nected to the positive pole of the dynamo, and the rails are 
connected to the negative pole. In cheaply constructed 
roads the connection to the rails is only made at the power 
station, and the rails are, therefore, expected to serve as 
the return conductor for all current. In order to make the 
rails a continuous conductor they are bonded at their joints, 
ordinarily with copper wire. 

The rails are in contact with the ground for their entire 
length, and as the street soil is a conductor, part of the 
return current must shunt through the ground in accord- 
ance with the law of divided circuits. This current, which 
as it were, leaks from the rails through the ground, is called 
stray current. Neglecting any slight counter electromotive 
force, the amount of stray current varies directly with the 
potential difference in the rails and inversely with the re- 
sistance between the point at which the stray current leaves 
the rails and the point at which it again enters the return 
conductor. The stray currents would disappear, then, either 
with zero potential differences in the rails, or, with an infinite 
resistance to their path, two conditions which are clearly 
impossible with a single-trolley electric road, and, there- 
fore, stray currents are always produced by such roads. 


If the ground through which the stray currents pass con- 
tains metals such as water pipes and gas pipes, which have 
a high conductivity, these currents will largely pass through 
such metals. In general, in districts distant from the power 
house the stray currents flow through the intervening soil 
from the rails to the pipes; these districts are, therefore, 
called negative districts, and the pipes in them negative 
pipes. In the district surrounding the power house the 
stray currents flow from the pipes through the intervening 
soil to the rails; these latter districts are, therefore, called 
positive districts, and the pipes in them positive pipes. Be- 
tween these two districts the stray current flows from rails 
to pipes or from pipes to rails, depending upon the distribu- 
tion of cars, etc. These intermediate districts are sometimes 
called neutral districts. 

Since every electric circuit must be completely closed, all 
current which leaves the plus terminal of the dynamo must 
return to the negative terminal. For this reason all current 
which escapes from the rails in the negative district and 
reaches the pipes, must again leave the pipes in the positive 
district in order to return to the negative pole of the dynamo. 
The electric current is in this respect very different ffom gas 
or water, which latter can leak from a pipe and become 
diffused through the ground. 

With the stray currents in the ground and on the pipes 
we have, then, the conditions of an electrolytic cell, the 
pipes and rails being the electrodes, and the dissolved salts 
in the soil, the electrolyte. In the negative district the 
current flows from the rails through the soil to the pipes, 
and the rails (anodes) are corroded, while the pipes 
(cathodes) are not corroded. The corrosion of the rails does 
not concern the pipe-owning companies, and they have con- 
sidered these negative districts as safe districts. In the 
positive district the current flows from the pipes to the soil 
and the pipes (anodes) are corroded by the current. For 
this reason the positive district has been called the danger 
district. 

The reason for connecting the negative, rather than the 
positive, pole to the rails was to concentrate the positive dis- 
trict within the region surrounding the power house; it was 
hoped in this way to restrict the pipes endangered by 
electrolysis to this definite and comparatively small region, 
so that they could be watched and remedies applied. It has 
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been found, however, that there are many points in the 
negative and intermediate districts, for instance, at joints, 
where current may leave a pipe and produce electrolysis. 

in most large, single-trolley systems the rails are con- 
nected to the negative busbars by retarn feeders at a num- 
ber of places besides directly at the power station. At each 
point of connection of such a return feeder to the rails a 
positive region is established, and some stray currents will 
leave the pipes in this region to return to the rails near such 
points. 

The danger region of a piping system is, in fact, by no 
means confined to the so-called positive districts, but at 
every point where current leaves a pipe to pass into wet 
soil, electrolytic corrosion must take place. An iron pipe 
is ordinarily not in uniform contact with the surrounding 
soil, owing to high resistance oxide coating, etc., so that the 
current leaves in spots where there is good contact with 
the soil. The result of this is that the corrosive action is 
concentrated at these spots so that holes or pittings are pro- 
duced by the corrosion. 

One ampere-year will corrode 20 pounds of iron or 74 
pounds of lead. Secondary chemical reactions may, however, 
greatly increase this amount of corrosion. It must also be un- 
derstood that this 20 or 74 pounds of corrosion occurs at 
every point at which the current leaves the pipe for wet 
ground, and that the same ampere of stray current can leave 
and again return to a pipe any number of times in its path, 
depending upon the electrical conditions; so that any number 
of times 20 or 74 pounds of corrosion may be produced by a 
single ampere of stray current in one year. 

The published results of some laboratory tests with alter- 
nating currents seem to indicate that these may also pro- 
duce electrolysis, the extent of which is probably a small 
fraction of that produced by an equal direct current. Alter- 
nating currents would, however, corrode both electrodes. 
Electric trolley roads have only very recently begun to use 
alternating currents, and, so far, no practical experience has 
been furnished from which it can be concluded whether 
electrolytic corrosion is practically negligible or not. It is, 
therefore, not safe to assume, as some writers have done, 
that the substitution of alternating for direct currents on 
single-trolley roads would eliminate electrolytic troubles. 

Electrolytic surveys which consist only of voltmeter read- 
ings are not sufficient to determine the existence and extent 
of electrolytic corrosion. Direction and strength of current 
flow in various parts of the system are required in addition 
to the voltage readings——From a paper prepared by Prof. 
A. F. Ganz for the Committee on Electrolysis and submitted 
to the American Gas Institute. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


Seattle Branch. 





The Seattle Branch, A. I. E. E., held its annual conven- 
tion at Spokane this year. Saturday, June 15, 10a, was 
spent in examining the single phase railway system of the 
Spokane Inland Electric Railway. J. B. Ingersoll read a 
paper on the “Single Phase System of Railways.” 


Mexico City, May 22.—The Mexican government has 
granted the application of the Batopilas Mining Company of 
Batopilas, State of Chihuahua, for a concession to install a 
hydro-electric plant at Los Algodones, on the Batopilas 
River. A transmission line will be built from the plant to 
the mines and smelter of the company at Batopilas. 
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Vor. XVIII JUNE 22, 1907 
EDITORIAL. 

For the first time in many years the theory and 
practice of the “Open Shop” is being discussed in 


San Francisco, and in this very fact, 
TRADE UNIONISM 
AND THE 
OPEN SHOP 


although the prejudice against such 
industrial freedom is deep rooted 
and passionate, may be discovered 
at least a grain of encouragement and hope.” 

It is obvious that the firm stand taken by Mr. 
Patrick Calhoun, president of the United Railroads, 
has revealed to a skeptical populace that it is not only 
possible, but even popular, to operate one of San 
Francisco’s largest industries without surrendering to 
Until 


only a few weeks ago the average San Franciscan was 


the demands and dictation of a Labor Union. 


so convinced of the omnipotence of Trade Unionism 
in this city that he would have laid long odds against 
Mr. Calhoun’s ultimate victory. The fact that it has 
been possible in San Francisco to resume general ser- 
vice with cars manned by non-union motormen and 
conductors has been a distinct eye-opener to most of 
us. What fair-minded man can deny that this is only 
The right of the United Railroads 
to employ either members of the Carmen’s Union or 


as it should be? 


non-union men, as it prefers, can not be questioned. 
[t is an established right under the law and Constitu- 


ganized body. 
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tion. Similarly, of course, non-union platform men 
have a legal and constitutional right to work for the 
United Railroads without interference from any or- 
Nevertheless these rights have been 
challenged, not only in the recent carmen’s strike, but 
in every industrial trouble that has beset San Fran- 
cisco during the last decade. Freeborn American citi- 
zens, preferring not to surrender their individual lib- 
erty to the custody of any union, have been prevented 
by all sorts of intimidation and violence from work- 
ing as teamsters, as longshoremen, and in numerous 
other trades. In fact, so general and so passionate 
has been San Francisco’s devotion to the principles 
and practices of Trade Unionism that not one man 
in ten was to be found who truly appreciated the Amer- 
ican principle of individual liberty, and who did not 
predict that this city was irrevocably committed to 
a labor monopoly of Trade Unionists. 

Two men, Patrick Calhoun of the United Rail- 
roads and Henry T. Scott of the Pacific Telephone 
& Telegraph Company, have demonstrated conclu- 
sively that two of the great public utilities in San 
Frnacisco can be, and in future will be, operated with- 
out dependence on any union. Both of these men, 
naturally enough, have aroused savage animosities 
in the breasts of Trade Unionists and their innumer- 
And the bet- 


ter sense of this community will award to them due 


able sympathizers, but both stand firm. 


gratitude, first for having saved this community from 
intolerable inconveniences and having alleviated the 
paralysis of trade, and secondly for becoming cham- 
pions of an indubitable American principle. 

Neither of these men had shown any prejudice 
against Trade Unionism. On the contrary, they had 
been perfectly contented to deal with unions as long 
as their methods seemed to them justifiable and their 
demands commensurate with the services their mem- 
bers performed. Mr. Calhoun, indeed, as the record 
proves, showed a remarkably liberal spirit of toler- 
ation in his various and vexatious negotiations with 
the late Carmen’s Union. He frequently has expressed 
a preference for dealing with a union. And such pref- 
erence is natural with those who employ great num- 


bers of workers, since employers find it more con- 
venient to deal with their employees by a represent- 
ative process. 

The Carmen’s Union divorced itself from public 
sympathy by violating its own general laws and by 
the tactics of hoodlumism with which this, as all other 
strikes, has been disgraced. 

It is not simply Mr. Calhoun or Mr. Scott who 
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has broken the Carmen’s strike or the Telephone Oper- 
ators’ strike. Their most masterful efforts would have 
been abortive had not the public stood behind them 
and supported them, and herein should lie the great- 
est lesson, not only for Labor Unions but for the 
third party to all such industrial strikes—the general 
public. For it is public opinion, and public opinion 
alone, which ever must render the final verdict in such 
industrial disputes. The people do not yet recognize 
either their duty or their strength in this regard. They 
are actually the arbitrators. 

One fallacy concerning the theory and practice 
of the “Open Shop” should be removed. It is the fear 
that the “Open Shop” is designed to crush Trade 
Unionism. The “Open Shop” aims to do nothing of 
the kind. 


correct their evils and strengthen their benefits. 


Instead of crushing Labor Unions it will 
The 
“Open Shop” merely insists on the natural, constitu- 
tional and inviolable right of the individual to buy or 
sell labor as it seems best to him under the law. The 
great complaint against Labor Unions has been that 
they so frequently depart from their own expressed 
principles in assuming to dictate to the employer the 


conduct of his business. Their refusal to grant to 


non-union workers the constitutional right of free 
employment and their failure to assume the responsi- 
bilities of incorporation, so as to make their contracts 
tenable before the law, are also justly held against 
them. Those unions which abide by their birthright 
and by honest and just principles are respected by 
every good citizen, and such need have no fear from 
any establishment of the “Open Shop” principle in 
San Francisco. 


TRADE CATALOGUES. 


Bulletin No. 1513, from the air-brake department of Allis- 
Chalmers Co., Milwaukee, Wis., describes and illustrates the 
Christensen Portable Air Compressor, which consists of a 
motor-driven compressor, automatic governor, switch and 
fuse, reservoir, air gauge, pipe, hose and fitting, all mounted 
on a four-wheel platform trick. 

The June Bulletin of the Ohio Brass Company, Mans- 
field, Ohio, contains a number of interesting articles on oaver- 
head trolley construction. 

Leaflet No. 2031A, from the Allis-Chalmers Co., Mil- 
waukee, Wis., illustrates the American Blower Co.'s vertical 
self-oiling engine, direct connected to electric generator. 


PERSONAL. 


F. F. Hall has joined the engineering staff of the Wood- 
ruff Construction Co., of San Francisco. 

G. W. Pulver, district manager of Allis-Chalmers Co., at 
Seattle, Wash., has moved his office to 115 Jackson Street. 

H. M. Byllesby & Co. have been retained as consulting 
and supervising engineers by the Mobile and Ohio Railroad 
Co., for the rehabilitation and electrification of their gereral 
repair shops at Whistler, Alabama. 


BENEFITS OF EDUCATION. 


Ambassador James D. Bryce delivered the convocation 
oration at the University of Chicago. His subject was, “What 
University Instruction May Do to Provide Intellectual Pleas- 
ures for Later Life.” He opened his address by comment- 
ing upon the fact that production and transportation all over 
the world had been transformed by science, and he said 
that the effect of science was also strongly felt in education. 
Sixty years ago, he said, science was not given a prominent 
part in the curriculum of schools and universities, and now 
it was trying to relegate the study of language and literature 
to a secondary place. In some parts of the world, he said, 
it was becoming necessary to insist upon the importance 
of the human as opposed to the natural or scientific subjects. 
He continued: 

“T ask you to join with me in considering the value and 
helpfulness to the individual man of scientific studies and of 
literary studies, respectively, not for success in any occupa- 
tion or profession, nor for any other gainful purpose, but 
for what may be called the enjoyment of life after university 
education has ended. 

“All education has two sides. It is meant to impart the 
knowledge, the skill, the habits of diligence and concentra- 
tion which are needed to insure practical success. It is also 
meant to form the character, to implant taste, to cultivate 
the imagination and the emotions, to prepare a man to enjoy 
those delights which belong to hours of leisure and to the 
inner life which goes on or ought to go on all the time 
within his own heart. 

“Every one of us ought to have a second or inner life 
over and above that life which he leads among others for 
the purpose of his avocation, be it to gain money or power 
or fame, or be it to serve his country or his neighbors. He 
ought to have some pursuit or taste to which he can turn 
from the daily routine. Whatever the taste or pursuit may 
be, whether of a higher or common type, it is good for him, 
but, of course, the more wholesome and elevating the taste 
Or pursuit is, so much the better for him.” 

The speaker then asked his hearers to consider the ques- 
tion of what could be done by instruction in natural science 
and what instruction in the human literary pursuits could 
The human 
subjects, he declared, were best fitted to nourish and illumine 
the inner or personal life. 


do to instill such tastes or suggest pursuits. 


In conclusion Bryce said: 

“The practical lessons I would deduce are that the ardor 
with which the study of the physical sciences is now pursued 
for practical purposes must not make us forget that education 
has to do a great deal more than to turn out a man to suc- 


ceed in business. In the second place, students must remem- 


ber that in the study of language and history they must 
beware of giving exclusive attention to the technical phil- 


ological work and to purely critical inquiries. Nowhere in 
the world does there seem to be so large a proportion of the 
people that receive a university education as here in Amer- 
ica. The effects of this will doubtless be felt in the next 
generation. Let us hope that they will be felt not only in 
the complete equipment of your citizens for public life and 
in the warmer .zeal for civic progress, but also in a true 
perception of the essential elements of happiness, a larger 
capacity for enjoying those simple pleasures which the cul- 
tivation of taste and imaginatior opens to us all.” 
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Electrical Construction for the Architect and Engineer 


DEFINITIONS OF SOME UNITS USED IN ELECTRI- 
CAL ILLUMINATING ENGINEERING.* 


The ohm or international ohm, is the unit now univer- 
sally used by which is here meant the International Ohm of 
the International Electric Congress, held in 1893, in Chi- 
cago. It is the resistance of a column of mercury at o de- 
gree C. 106.3 centimeters long, weighing 14.4521 grammes, 
and having a uniform cross section. 

One ohm has such resistance that if one volt of electro- 
motive force were applied to it, one ampere of current 
would exist in it. Ohms equal volts divided by amperes. 

The volt, or International Volt, of the International 
Congress, is that electro-motive force which will maintain 
one international ampere through one international ohm. 
The Clark standard cell at 15 degrees C. gives 1.43 volts. 

Volts equal amperes times ohms. 

The Ampere, or International Ampere of the Inter- 
national Congress, is one-tenth of the C. G. S. electro mag- 
netic unit of current. For practical purposes it was defined 
by the Congress.as the current, which, under special con- 
ditions, deposits .oo1118 grammes of silver per second, but 
better defined as the amount of current which will exist 
in a resistance of one ohm when one volt of electro motor 
force is applied to that resistance. 

Amperes equal volts divided by ohms. 

The watt is the unit of power, defined by the Inter- 
national Congress of 1893, in Chicago, as equal to 108 
C. G. S. units of power (erg per second). One watt = one 
volt x one ampere in direct current and non-induccive al- 
ternating current circuits. Watts = amperes x volts x power 
factor in inductive alternating current circuits. 

One kilowatt = 1,000 watts. 

One watt hour = one watt for one hour. 

One kilowatt hour =1,000 watts for one hour. 

One horsepower = 33,000 foot pounds per minute. 

One horsepower =746 watts. 

One hefner is the light produced from an amy! acetate 
lamp of fixed dimensions and height of flame. It is the 
accepted unit of intensity of light. 

Candlepower is the intensity of light from one British 
standard candle, which is a candle of specified manufacture. 
One hefner = 88 English candle. 

Mean spherical candlepower is the average intensity of 
illumination delivered from a source of light considering the 
total sphere of light. 

Mean spherical candlepower is the average intensity of 
illumination delivered from one source of light considering 
either the upper or lower hemisphere. 

Spherical candlepower is the total illumination delivered 
from a source throughout the total sphere of light. 

Lumen is the unit of flux of light, and is the flux of 
light in a beam of one unit solid angle (one which subtends 
a square meter at a radius of one meter) in which the in- 
tensity is one hefner. One lumen = solid angle hefner. 

Lux is the illumination produced on a surface by one 
hefner at-a distance of one meter. 

Lumen per watt express the efficiency of the light de- 
livered to the energy consumed. 

Lux per lumen is the ratio or efficiency of the illumina- 
tion received to the illumination delivered, and obviously 
applies to placement of the source of light with respect to 
the surface to be illuminated. 

Lux per watt is the ratio or efficiency of illumination 
received to the energy consumed. 

Candle foot is the illumination on a surface, one foot 


*Paper read before the Philadelphia Section of the 
Illuminating Engineering Society, by W. A. Evans. 


from a one-candle source. 

Candles per watt is the ratio or efficiency of illumina- 
tion delivered to energy consumed. ; 

Candle feet per candle is the ratio or efficiency of 
illumination received to the illumination delivered, and ob- 
viously applies to the placement of the source with respect 
to the surface to be illuminated. 

Candle feet per watt is the ratio or efficiency of the 
ilumination received to the consumption of energy. 

Power depending upon coal is what is needed finally for 
illumination. 

The horsepower, as I have stated here, equals 33,000 
foot pounds per minute, i. e., it is equivalent to the work 
done in raising one pound 33,000 feet in one minute, or 33,- 
ooo pounds one foot in one minute. Notice that it is the 
product of distance, force and time. The horsepower is 
the English unit of power. The “watt” is the C. G. S. unit, 
which means centimeter gramme, second unit, and one 
horsepower is equal to 746 watts. 


APPROVED ELECTRICAL DEVICES. 


This department from time to time will contain an illus- 


trated description of all fittings approved by the Under- 
writers’ National Electric Association. 
CABINETS. 

G. E. metal, with wooden doors and trims. Ap- 


proved May 16, 1907. Manufactured by 
General Electric Co., Schenectady, N. Y. 


CONDUIT BOXES. 


Sprague, Cat. Nos. 6234 and 6235 for armored cable. 
No. 6200 with canopy covers. 
ufactured by 


Sprague Electric Co., New York, N. Y. 


CUTOUT BASES, CARTRIDGE FUSE. 


“Union”—all capacities, 250 and 600 V. Approved May 
25, 1907. Manufactured by 


The Chicago Fuse Wire and Mfg. Co., Chicago, IIL 


Cat. 
Approved May 28, 1907. Man- 


FIXTURES. 

Flexilite. An adjustable desk or bracket fixture. Ap- 
proved May 28, 1907. Manufactured by 

The Oliver Manufacturing Co., Philadelphia, Pa. 
RECEPTACLES, STANDARD. 

“P. & S. Fielding” Weatherproof cleat type. Cat. 820. 


Approved May 16, 1907. Manufactured by 
Pass & Seymour, Solway, N. Y. 


ROSETTES, LINK FUSE. 


, 


“Thomas,” cleat and concealed types, both regular styles, 
Cat. Nos. 3414, 3415, and bracket styles, Cat. Nos. 3417 and 
3418. Approved May 20, 1907. Manufactured by 


Perkins Electric Switch Mfg. Co., Bridgeport, Conn. 


SOCKETS, WEATHERPROOF. 

“Bryant.” Bracket style, Cat. Nos. 9496, 9448, 1251 and 
1348. Pendant style, composition shell, Nos. 60,666, 43,310; 
porcelain shell, Nos. 9,366, 9,388, and “Bragdon,” Nos. 50,997 
and 1,398. Approved May 16, 1907. Manufactured by 

Bryant Electric Co., Bridgeport, Conn. 
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INDUSTRIAL 


THE ELECTRIC DRIVE. 


Let us consider the application of electric motors for 
power purposes, particularly in comparison with the me- 
chanical method of distributing power by belts and shafting. 
This is generally known as “the electric drive,” sometimes 
as “the motor drive.” For the last ten years this subject 
has been discussed to such an extent in the technical press 
and at the meetings of engineering societies that it might 
seem to have become “shop-worn” and leave very little of 
“We are 
passing through an era of astounding industrial develop- 
ment and the electric drive is but part of a general move- 


ment toward the highest economy in production.” For the 
large manufacturing establishment, as well as the small 


importance to be said. But to quote one writer: 


manufacturer, repair-shop man and user of light machinery, 
there is no problem of more vital importance than that of 
We 


often hear the statement: “The question now is not whether 


obtaining a cheap, reliable and simple source of power. 


to use the electric drive but which of the electrical systems 
is best adapted to the individual requirements.” However, 


in spite of this somewhat general opinion, and despite the 
extremely rapid introduction of electric motors, it is doubt- 
ful if more than ten per cent of the power in the United 
States is distributed electrically. 

The advantages claimed for the electric drive may be 
summarized as: 

Economy.—The power costs less and the cost for main- 
tenance and repairs is also less. Electric systems are more 
efficient and there is entire absence of power loss when 
machines are not in operation. 

Reliability—-There is no more reliable source of power 
than an electric generating plant in which proper attention 
has been paid to duplication of apparatus. Further, “throw- 
over” connections to central station supply insure against 
stoppage due to a breakdown. 

Flexibility—Individual machines may be located as best 
suits general economic conditions or sequence of operations, 
without reference to lines of shafting. Enlargements can 
be made easily and without shutting down or changing the 
existing plant. The speed of each machine is independent 
of that of others, and its speed can be adjusted or con- 
trolled through a wide range by simple devices easy to 
operate. 


Convenience.—With motors connected to individual ma- 
cranes or by hoists. Lighting, ventilation, cleanliness, and 
shafting, which permits the handling of material by electric 
cranes or by hoists. Lighting, ventilation, clenaliness, and 
sanitary surroundings are secured. A pleasant, well-lighted, 
well-ventilated and easily accessible store or factory is an 
absolute essential to any man desirous of making the most 
of his business. Faults of machinery in operation can be 
easily detected. Where the material is heavy, portable tools, 
each with its connected motor, may be used. There is a 
saving of floor space and room can be left for movement of 
operators and ‘material. 


As results of these advantages many installations have 
proved that there is a notable increase in quantity as well 
as quality of the output of factories using the electric drive. 

For a time the cost of power was considered the decid- 





ing factor in comparing the electric drive with other 
methods, such as belts and shafting. From numerous tests, 
it was found that the power lost in belts and shafting varied 
from 5 to 80 per cent in different cases; we may take 50 per 
cent as a fair average in a large plant using a number of 
machines. Considering such an average case where the 
machines require in the aggregate 1000 horsepower, then, 
using the belt and shaft system, we should expect the losses 
to be not less than 1000 horsepower with all machinery oper- 
ating fully loaded. This would require 2000 horsepower from 
the driving engine and give an efficiency of 50 per cent. 
But the examination of hundreds of cases has proved that 
the average load on such a plant would be 300 horsepower; 
that is, the average load factor is about 30 per cent. So the 
belt and shaft system at this average load would require 
about 1300 horsepower from the driving engine and give 
an efficiency of 23 per cent, whereas the electric drive would 
require but 420 horsepower and give an efficiency of about 
70 per cent. 

In some instances, the deciding factor in favor of the 
electric drive lies in the fact that each machine can be 
driven at the speed best suited to its operator and to the 
work it is doing; this applies particularly to machine tool 
operation. In some practical tests with lathes the motor 
drive with speed control resulted in a saving in time of 
42 per cent over any other system of speed change alone. 
The introduction of “high-speed” tool steel and the necessity 
of redesigning machine tools, together with accurate speed 
control requirement to take advantage of high cutting speeds 
has resulted in a more general adoption of the electric drive 
in machine shops. 

In other cases cleanliness is essential, as, for example, 
in printing and in textile mills; or it may be that safety 
controls as in powder mills. In shipbuilding the tools are 
so widely scattered that the electric drive has been gen- 
erally adopted. 

As a prominent engineer sums it up: “The main cause 
of the success of the electric drive lies in the increased effi- 
ciency of human energy secured by it.” 

Careful analyses of shop costs have of recent years been 
made for many manufacturing plants. In one case the fol- 
lowing figures were obtained: 


Se UE Es on i'r ses pews etic cases 50 per cent 
rn. oa kus uabaaccc sewn ae tars ee 
I rs Cckbc tice cwcsesscehes a 
Cost of supplies and repairs............ iid ce eli 
Cost for interest and depreciation...... Boe re 
Cost for insurance and taxes........... etc. 
NOE a Sr «0 195 a Ries Cheha 2 kk cee 100 per cent 


From the study of such tables of cost data it is evident 
that the cost of power is only a small per cent of the total 
cost of an article; generally less than four per cent. The 
cost of material depends upon the laws of supply and de- 
mand and the foresight of purchasing agents. The labor 
cost, however, can be reduced, and in many instances is 
reduced, by using the electric drive, since it is possible to 
increase the number of articles manufactured per man and 
p¢~ machine. 
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To suit different requirements a number of types of 
motors have been developed, of which only the fittest have 
survived. The electric motors in use today are the results 
of the most drastic evolution and of care, painstaking effort 


and endless experimentation. They may be divided into 


two general classes: 

1. Direct Current Motors. 

2. Alternating Current Motors. 

Direct current motors include the shunt motor, the 
series motor and the compound motor. Alternating current 
motors include the single-phase induction motor, the poly- 
phase induction motor, the single-phase series motor, and 
the single-phase repulsion induction motor. 

The different kinds of service demanded of electric 
motors may be classified as follows: 

1. Service requiring constant speed with varying loads, 
with no control of speed beyond its being kept automatically 
constant. Many automatic machines used in manufacturing 
and small groups of machines driven by one motor with a 
little belting and shafting—group drive—come. under this 
class. Textile mills are good examples. For such service 
either direct-current shunt motors, single-phase induction 
motors, or poly-phase induction motors may be used. If 
this service is varied by having a large number of starts, 
stops, and possibly reversals, compound motors may be 
used in place of shunt motors, but in this event constant 


speed is not obtained. The compound motor is of particular 
value, however, in reducing the fluctuation of power from 
the mains. 


2.—Service requiring large starting torque (turning 
moment) for rapid acceleration and comparatively smaller 
running torque with frequent starts, stops, and reversals. 

Street railways, cranes, and hoists are examples. For 
this service it is common to use series motors, though 
the single-phase series motors recently developed have simi- 
lar characteristics and will doubtless have the preference 
in many cases in the future. Induction motors have been 
used but they are not inherently suited to the work. Ele- 
vator service differs from the above in that the cage is 
counterweighted; hence, special compound motors are used, 
particularly as the racing of the series motor would be liable 
to cause accidents. It is for elevator service that the single- 
phase repulsion induction (or “Schuler’) motor has been 
developed. 

3.—Service requiring a torque which increases with the 
speed. 

Blowers and fans are examples. In general, the power 
increases very rapidly with the speed, and care is necessary 
in selecting motors for this service. The compound motor 
with a small amount of speed control by adjustment of 
resistance in the shunt field is in general satisfactory. 

4.—Service requiring constant torque. 

Pumps and air-compressors are examples. The series 
winding is beneficial for this service on account of its steady- 
ing effect on the power mains in case there is a large 
fluctuation in torque in passing through different parts of 
the cycle. Fly-wheels are also advantageous. Compound 
motors may be used. If the torque is to be kept constant 
through a wide range of speed, the method of voltage con- 
trol (to be described under the next class) may be ad- 
visable. 

5.—Service requiring approximately the same maximum 
output through a wide range of speed, with close speed 
regulation on any notch of the controller. This service 
includes most machine tools, and for it a number of meth- 
ods of speed control have been devised. The systems of 





speed control are: 

1. Rheostatic Control. 

2. Field Control. 

3. Voltage Control. 

“Rheostatic Control” is obtained by inserting a resist- 
ance in series with the armature to cut down the speed. Its 
advantages are simplicity and cheapness. Its disadvantages 
are that it is wasteful of power, and that when the resist- 
ance is set the speed varies greatly with varying loads. 

“Field Control” is obtained by putting a resistance in 
series with the shunt winding of a shunt or compound 
motor, thereby weakening the field, and causing the motor 
to run at proportionally higher speeds. A range of speed 
control of ten to one, say from 120 revolutions per minute 
to 1200 revolutions per minute, is possible by this method 
with specially designed motors. Ordinarily, however, a 
range of three to one is used. 

“Voltage Control” consists of using special devices, such 
as an auxiliary generator to give a range of voltages which 
are applied to the armature of the motor. The field strength 
of the motor being constant, its speed will vary in direct 
proportion to the voltage applied to the armature. The 
advantages of the systems of voltage control are: 

Sparkless operation of motor at all speeds. 

Wide speed range. 

Constant maximum torque throughout speed range. 

Good speed regulation. 

Good efficiency. 

The disadvantages are complexity and extra cost of 
special devices. 

6.—Service requiring approximately constant speed with 
load varying very little, but requiring a very slow speed to 
“make-ready,” as in printing-press operation. Shunt or 
compound motors with rheostatic control may be used, 
though for this service there are also a number of special 
systems somewhat similar to those just mentioned. 


A close examination of the requirements of practical 
operation which have been classified and a study of the 
characteristics of different types of motors will reveal the 
fact that for almost every variation in service demanded, 
there will be a motor and system of control peculiarly 
applicable, safe, reliable. and simple to operate. 

In this general and rather brief discussion many inter- 
esting details have of necessity been omitted, but enough 
has been proved as to the advantages of the electric drive 
to warrant the conclusion that it will gradually replace other 
methods of transmitting and distributing power.—Condensed 
from an article by Professor H. B. Shaw, in the “Engin- 
eering Quarterly,” University of Missouri. 


SHAWMUT ENCLOSED FUSES. 





Shawmut enclosed fuses are approved by the Under- 
writers’ National Electric Association. They are accurate 
indicators, simple in. construction, with perfect contact 
terminals, with either black tubing or copper finish. Each 
fuse is carefully constructed, inspected and tested. Large 
sizes packed in separate cartons; small sizes in boxes con- 
taining 100, 0-600 amperes, 250-volt, 600-volt, manufactured by 
Chase-Shawmut Company, Newburyport, Mass. 
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ALLIS-CHALMERS EQUIPMENT USED IN 
TRACTION SYSTEMS. 


The growth of electric traction has, within the past ten 
years, expanded many times beyond the expectation of its 
most sanguine supporters in the early days. Street and inter- 
urban railway interests are to-day listed among the most 
active and the most valuable properties. No expenditure of 
money or of engineering skill has been spared in the design 
and use of electric generating and driving equipment. For 
a good many years Allis-Chalmers engines thave been the 
standard prime movers for driving electric generators in many 
traction systems over the country; and scarcely second to 
the extensive use of this company’s Corliss engines, Allis- 
Chalmers generators, for both alternating and 


direct current have been installed by traction companies 


electrical 


large and small. 


In the past two years Allis-Chalmers Company has taken 
full advantage of its unique position industrially by assuming 
responsibility for the construction of entire traction systems, 
including any type of prime mover required—steam engine, 
steam turbin, gas engine or hydraulic turbine, electric gener- 
ators, transformers, rotary converters, motors, air brakes and 
all auxiliary apparatus for power house and substations. 


Wi.hin this time the equipment of six complete electric 
traction systems has been undertaken, aggregating a total 
of 318 miles of trackage, of which 150 miles are already com- 
pleted and in daily operation. 


Toledo, Port Clinton & Lakeside operates from Genoa, 
near Toledo, to Port Clinton and Marble Head, Ohio, over 
a total trackage of forty-five miles. A complete Allis-Chal- 


mers plant has been installed here, including two 800-kilowatt 
engines and generators; fifty-foot cars equipped with quad 


50-horsepower .motors, designed for a speed of approximately 
forty-five miles per hour; three substations of 400 kilowatts 
each, complete, and all auxiliary apparatus. 


Cincinnati, Milford & Loveland Traction Company. For 
two years the company operated ten miles of electric railway 
between Cincinnati and Milford. The power for operating 
was purchased from another company. After deciding to 
build an extension of the system from Milford to Blanchester, 
a distance of twenty-one miles, the company also decided to 
build and equip a power house of its own. The total track- 
age, with the extension, is approximately forty miles. The 
power station is equipped with two 500-kilowatt engines and 
generators, transformers, rotary, etc. Three substations of 
400 and 300 kilowatts are provided complete, together with 
a line of cars propelled by 40-horsepower motors. The entire 
equipment was built by Allis-Chalmers Co. 


Winona Interurban Railway Company’s road runs from 
Warsaw and Winona Lake to Goshen, Ind., with an exten- 
sion to Peru, Ind., giving a total trackage of seventy-seven 
miles. The power station is equipped with two 600-kilowatt 
engines and generators, transformers, rotaries, eic., to pro- 
vide for a transmission voltage of 33,000 volts on which the 
system is operated. Seven substations of 300 kilowatts each, 
all complete, and sixteen cars equipped with quad. 75-horse- 
power equipments are provided. Cars are sixty feet over all, 
designed for a speed of fifty-six miles per hour. Allis-Chal- 
mers Company equipped this road complete from power- 
house foundations to air brakes. The road is auxiliary to 


the Winona Assembly, whose “Chatauqua,” held each year 
at Winona Lake, attracts over three thousand visitors every 





summer, not to mention the ordinary traffic of other seasons. 


Indianapolis, New Castle & Toledo system, which is now 
nearly completed, operates from the center of ‘the city of 
Indianapolis, eastward to New Castle, Richmond, and other 
cities in Indiana, with the intention of ultimately reaching 
Toledo, O. The total trackage now under construction is 
ninety miles. The power station consists of two 1,000-kilowatt 
‘steam-driven units, transformers, rotary, etc. The trans- 
mission voltage used is 33,000. There are ten cars equipped 
with 75-horsepower equipments, and four substations of 400 
kilowatts each, complete. These cars are sixty feet over all, 
and designed for a speed of approximately sixty miles per 
hour. It will serve as the only means of railway communica- 
tion with Indianapolis for a large percentage of the popula- 
tion reached by its service; in fact, no portion of the track- 
age is crossed by a competing railway. 


Indianapolis, Crawfordsville & Western system will oper- 
ate from Indianapolis, westward to the city of Crawfordsville, 
Ind., and is intended to connect with the McKinley Syndicate 
lines in I}inois. The trackage will be forty-five miles in 
length. The power station consists of two 700-kilowatt en- 
gine and generator sets, equipped with transformers, etc., all 
complete. Transmission voltage is 33,000 volts. 
three substations of 300 kilowatts each, complete. Ten cars 
fitted with quad. 75-horsepower equipments are provided, de- 
signed for a speed of sixty miles per hour. 


There are 


Milwaukee Northern line will operate from Milwaukee to 
the town of Port Washington, Wis., over a trackage approxi- 
mately twenty-five miles in length. The power house con- 
sists of three 1,000-kilowatt twin tandem gas engines and 
generators, and complete auxiliaries, including transformers 
for 22,000-volt transmission. This installation will consti- 
tute the largest in America of gas-engine-driven electrical 
units used for traction purposes. Eight substations with 
complete equipments, including switchboards, are included. 

Allis-Chalmers Company’s steam turbines and gas en- 


gines each bid fair to rival its reciprocating engines for elec- 
tric railway service, and this company finds itself in a unique 
position, indeed, when it is able to furnish a prime mover 
of whatever kind required, in addition to the complete power 
equipment, from engine foundations to car motors, control- 
lers and air brakes. 





Owing to the demands of increased business the Holo- 
phane Company (sales department) has recently enlarged its 
office. It now occupies the eighth and ninth floors of the 
Glackner Building, 227 Fulton Street, New York City. 

The engineering department of this concern is composed 
of some of the best-known illuminating engineers in this 
country. 


The Holophane Company: (sales department), 227 Fulton 
Street, New York City, has just opened a branch office at 
157 Minna Street, San Francisco, California, under the man- 
agement of Mr. F. H. Poss, who is well known to the trade 
on the Pacific Coast. It intends to carry a large line of 
globes and reflectors at this office, which will enable it to 
make prompt deliveries; this being in keeping with the 
well-known policy of the Holophane Company. Only stand- 
ard packages will be sold. 
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NEWS NOTES 


ELECTRIC RAILWAYS. 


The new interurban line between Des Moines and 


Boone, Iowa, has been placed in operation. 


A. C. Volk of Duluth, Minn., has announced his inten- 
tion of building a street-railway line from that city to West 
Duluth. 


The Biwabik Mining Company has made a proposition 
to the council of Biwabik, Minn., to furnish electric lighting 
for that city. 


The Menominee (Mich.) Insulated Electric. Wire Com- 
pany has been incorporated with a capital of $100,000. Henry 
Tideman is president. 


Bids have been taken at Spring Grove, Minn., for exten- 
sive improvements on the municipal lighting plant and for 
additional machinery. 


Contracts for the construction of a two-story brick 
transformation plant for the Omaha (Neb.) Electric Light 
and Power Company have been let. 


-The Omaha and Council Bluffs Street Railway Company 
has purchased a site for its news car barns. The building 
will be 150 by 450 feet and will cost $70,000. 


The Sioux Falls Light and Power Company of Sioux 
Falls, S. D., has been organized with a capital of $750,000. 
E. W. Coughren is president and Fred Reed secretary. 


The Chicago and Northwestern Railway Company is 
said to be investigating the possibility of developing water- 
power at Glendale, Wis., for use as auxiliary power in haul- 
ing trains over the heavy grades between Kendall and 
Sparta. 


It has been announced that C. C. Goodrich, vice-presi- 
dent of the Twin City Rapid Transit Company, is interested 
in the Mesaba Traction Company, which proposes to con- 
struct an electric line connecting the various towns on the 
iron range in Northern Minnesota. 


Judge Lochren of the Federal District Court has ap- 
pointed E. L. Hospes receiver of the Stillwater Gas and 
Electric Light Company. The property will not be sold, but 
the receiver will continue the business. The company on 
January 1st defaulted in the payment of the interest due 
on $150,000 of its bonds. 


C. C. Cokefair of Duluth, Minn., president of the Miss- 
issippi River Electric Power Company, has disposed of his 
large holdings in that concern to Archibald S. White of New 
York. The plans, as outlined by Mr. Cokefair, provided for 
the development of about 60,000 horsepower between Elk 
River and St. Cloud, Minn. It is not announced what Mr. 
White’s plans in the matter are. 





POWER AND LIGHT PLANTS. 


Tacoma, Wash.—The city will receive bids on any kind 
of power plant that will supply not less than 4,000 kilowatts 
of electricity, up to and including July 3rd. 


Tacoma, Wash.—W. A. Aldrich, manager of the Tacoma 
Gas Light Company, says that the capacity of the plant will 


be doubled. Seven carloads of pipe are now on the way from 
the East, for new extensions. 


Waterville, Wash.—The City Council passed the ordi- 
nance granting a franchise to the Waterville Colling Co. 
permitting it to use the streets and alleys of the town to main- 
tain an electric line to operate the mill. 


Wenatchee, Wash.—Arthur Gunn, of Wenatchee Electric 
Company, has purchased $60,000 worth of new machinery in 
Seattle, and an additional power plant will be built down town. 
It is to be running by October. 


Waitsburg, Wash.—Mayor Lloyd stated that the power 
company has been incorporated for $30,000, and now has a 
crew at work extending their barrel flume up the river. At 
the intake a reservoir will be built for the purpose of creat- 
ing a reserve supply of water. The extension of the flume 
is expected to materially increase the power at the plant and 
thus enable the company to furnish the city a better service 
of both light and power. 


Minneapolis, June 8—Under a decision filed ‘by the 
Minnesota Supreme Court recently, the interurban lines of 
the Twin City Rapid Transit Company are defined as com- 
mon carriers, having the right of eminent domain and not 
subject to the franchise powers of incorporated cities and 
villages. The case came from the District Court of Henne- 
pin County, where the case was decided otherwise. The 
Minneapolis and St. Paul Suburban Railway Company will 
be thus enabled to extend its line from Excelsior. Minn., to 
Tonka Bay at once. 


San 


conference to meet in San Francisco in July has been issued 


Francisco—A call for a national industrial peace 


by the conciliation committee of San Francisco with the 


encouragement of President Roosevelt. The committee ex- 


pects that this national conference will effect a condition of 
permanent industrial peace in this city, show to the east 
that the labor conditions are not entirely hopeless and that 


the rumors that the “town is to be tied up” are false. The 


provisional dates for the meeting are July 18, 19, and 20. 

At this gathering it is proposed to organize a branch 
of the national federation. President Benjamin Ide 
Wheeler of the University of California, who is now in the 
East, will bring to the conference authority for the estab- 
lishment of the California branch of that organization. The 
gathering will be attended by three, and possibly four, mem- 
bers of President Roosevelt’s cabinet and by 1,200 delegates 
from California and the East. Many labor leaders are ex- 
pected to be present, including Samuel Gompers and John 
Mitchell. 

The cabinet members assured are 
Secretary of the Navy Metcalf, Secretary of Commerce and 
Labor Oscar S. Straus and Secretary of the Interior Garfield. 

In planning the conference the conciliation committee 
will have the active co-operation of the Chamber of Com- 
merce of San Francisco, the California 


civic 


whose attendance is 


Promotion Commit- 


tee, the civic league of San Francisco, the San Francisco 
church federation, the California club and similar organi- 
zations. 
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FINANCIAL. 


Los Angeles, Cal.—By a vote of to to 1, Los Angeles 
has declared for the bonding of the city to the amount of 
$23,000,000, for the building of a municipal water system. 


New York.—The Mercantile Trust Company, as trustee 
under the mortgage or deed of trust of the San Francisco 
and North Pacific Railway Company, invites proposals for 
the sale to it, before the close of business on July 6th, at 
its offices, 120 Broadway, in the city of New York, of bonds 
secured by said mortgage or deed of trust, at a rate not 
exceeding par and 10 per cent premium, to such an amount 
with the premium as shall not exceed $25,000. 


San Francisco, Cal—Judge Seawell has sustained the 
demurrer entered by the Spring Valley Water Company in 
the suit brought by the City of Paris Dry Goods Company 
for an injunction to prevent the water company, owner of 
the property at the southeast corner of Geary and Stockton 
Streets, formerly occupied by the City of Paris as its tenant, 
from reconstructing the building in any manner other than 
the one adapting it to use as a department store. An ap- 


peal will be taken. 


San Francisco, Cal.—At the meeting of the Board of Su- 
pervisors last week, the following resolution was referred 
to the Public Utilities Committee: ‘Resolved, That the city 
and county attorney be and is hereby instructed to institute 
such proceedings as may be necessary to revoke and cancel 
the franchises granted by the city and now held by the 
United Railways and the California Street Railway on such 
line or lines as said corporations have failed to comply with 
the terms of their franchises and neglected to give adequate 


service to the public.” 


San Francisco, Cal.—The recently published statement 
that former Mayor James D. Phelan, through the co-opera- 
tion of President Roosevelt and Secretary Garfield, of the 
Department of the Interior, had secured the Hetch-Hetchy 
or Tuolumne River system for San Francisco, was the in- 
centive for the following telegraphic correspondence: San 
Francisco, June 7, 1907. Honorable James R. Garfield, Sec- 
retary Department of the Interior, Washington, D. C.: This 
morning’s newspapers state that James D. Phelan telegraphs 
from Washington, stating that he has practically concluded 
negotiations with the Federal authorities by which San Fran- 
cisco would secure possession of Hetchy-Hetchy. In view of 
our large investment, made in response to Board of Super- 
visors’ request for bids to furnish San Francisco with a 
municipal water source, we respectfully ask that before final 
action we be afforded opportunity to show that we can fur- 
nish larger supply of Sierra water and at less cost than can 
be brought from Hetch-Hetchy, and that no reason obtains 
for converting the Yosemite National Park into a water sup- 
ply course for San Francisco’ or depriving irrigationists of 
William S. Tevis, President Bay Cities 
“Washington, D. C., June 8, 1907. W. S. Tevis, 
President of Bay Cities Water Company, San Franciscé, Cal.: 


much needed water. 
Water. 


There is no application pending from Mr. Phelan or any one 


else relative to the Hetch-Hetchy water supply. No recent 
J. R. Garfield, Secretary.” 


action has been taken. 





TRANSMISSION. 


_ Gardnerville—W. Stephens was in Gardnerville this week 
on his way to Mono County, where he goes to look after 
his interests there. Early last year he located power rights 
on the west forks of the Walker River, at a point known as 
Chris Flat. It is now claimed that the California-Nevada 
Electric Company has located the same rights. 
will most likely result, and it is stated that both sides will 
fight to the bitter end to gain possession of what is perhaps 


A lawsuit 


the most valuable power site in this section of the country. 


Searchlight, Nev.—A number of mining men of this place 
are promoting a scheme for the installation of a large elec- 
trical power plant on the Colorado River that will furnish 
power and light to all the mines and towns in the southern 
portion of Nevada and particularly to the mines of Search- 
light. The promoters state that a gigantic power plant could 
be built on the Colorado River, and that the electricity could 


be used to supply power to hundreds of mines, and also in 
operating railroad lines in this section. 


Colusa, Cal—The Board of Supervisors of Colusa County 
has accepted the bonds and granted the application of Charles 


Glen, A. S. Linderstrom and C. B. Wickes for a franchise 
to erect poles and string wires for the transmission of heat 
and power in Colusa County. They were the only bidders, 
and the sum bid for the franchise was $100. Satisfactory 
bonds were furnished in the sum of $2,000, with B. H. Burton 
and James Stoval as sureties. The new company intends 
getting power from Stony Creek, where the building. of 
roads is already under way, but they also intend erecting a 
plant for generating power. 


Napa, Cal.—The second step toward acquiring rights of 
way for his electric power line project has been taken by 
Henry Brown, the banker, who has applied for a fran- 
chise to the City Trustees of the town of Calistoga. Mr. 
Brown, representing San Francisco capital in the project, 
has secured a right of way over the principal roads of this 
country. He also has an application pending before the St. 
Helena Town Trustees, and will no doubt soon make 
application to the Trustees of the city of Napa and of 
Vallejo. Banker Brown is still reticent as te whom he 1s 
representing, but the thorough manner in which he is spend- 
ing money for his rights of way about this country, proves 
that it is a big enterprise; a dangerous competitor for the 
Bay Counties Power Company, and also the small power 
concerns that furnish power and light to the up-valley towns. 
No action will be taken on Mr. Brown’s application by the 
Calistoga Trustees for two weeks. 


Manton, Cal.—The big reservoir which the Northern Cali- 
fornia Power Company has been building at Macomber Flat, 
has just been completed, and the water has been turned into 
it. The large force of men which has been upon it is 
being transferred to the power site on Battle Creek, where 
work is being rushed by the same company in an effort to 
make good its title to 80,000 inches of water claimed by the 
Pacific Power Company. A six-horse load of men, tools, 
bedding, etc., passed through Manton Saturday on its way 
from Macomber Flat to the Battle Creek Dam. At. Chico 
connection, is made with the Valley Counties Power Com- 
pany, which is a part of the Martin-De Sabla system, and 
power is transmitted to Sacramento, San Francisco, Oakland 
and other cities. There are persistent but wholly unverified 
reports in circulation here to the effect that President White, 
head of the Pacific Power Company, and Engineer Sutcliffe, 
of the Northern California Power Company, are in consulta- 
tion looking to a transfer of controlling interest in the former 
corporation to the latter, and that a merger of the Pacific 
with the Battle Creek Company is planned. 
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ELECTRIC RAILWAYS. 


Everett, Wash—The Washington Railway & Electric 
Co., which has been working in the vicinity of Sultan for 
months, securing land and making arrangements for the 
development of the water-power of the Sultan River, while 
its plans thus far have been kept in the dark, is known to 
have a big trolley proposition in view. As a part of the 
work a tunnel 6,000 feet long will be driven near the Sultan 
River. It is known that back of the power scheme is the 
contemplated construction of a trolley line connecting 
Everett and the Sultan country and perhaps extending still 


farther eastward. About $30,000 has already been expended 
and $50,000 more will be spent this season. 


Bellingham, Wash.—It is reported here a company has 
been formed to build an electric line from a point in the 
Methow Valley, possibly at Twisp, to Barron, in the heart 
of the Slate Creek district. The name of the company is 
‘not known in Bellingham. 


Boise, Ida.—A park to cost in the neighborhood of $100,- 
000, to erect buildings and prepare a lake, fully equipped 
with everything for comfort and pleasure, is to be built by 
the Boise & Interurban Company, four miles down the val- 
ley, near the company’s power house now in the course of 
construction. The directors of the Boise & Interurban Com- 
pany have fully decided their road shall be extended through 
the Payette Valley, and have given this matter entirely into 
the hands of W. E. Pierce and F. H. Knox, chief engineers 
for the company. 


Helena, Mont.—The survey for the Helena & Butte elec- 
tric line has been completed, and it is expected that within 
two weeks a reliable estimate as to its costs, as prepared 
from the field notes, profiles and topography, accurately de- 
termined, will be submitted to the board of directors. The 
directors of the company with whom will rest the option 
of ordering immediate construction work, after the cost has 
been submitted to Supervisor Verharden, is as follows: F. 
A. Heinze, John S. M. Neill, M. H. Gerry, Jr., F. S. P. 
Lindsay, G. L. Ramsey, J. T. Stanford, O. M. Lanstrum, N. 
B. Holter, W. T. Hull, H. G. Pickett and A. C. Johnson. 


Coeur d’Alene, Ida.—The Spokane, Wallace & Inter- 
state Electric Railway filed the plat of definite location of its 





right of way at the U. S. Land Office. The survey leaves 
Coeur d’Alene and follows east along the shore of the lake to 
Wolf Lodge Bay. From the end of the bay it follows the 
creek in an easterly direction until it strikes the 
Coeur d’Alene River about three miles west of Rose Lake. 
It follows the river then until it reaches Wallace. At the 
divide there will be a 4,000-foot tunnel. The heaviest grade 
on the whole line is not over two per cent., and this is only 
for two miles on each side of the divide. The balance of 
the grade is one per cent or less. The work on the grading 
will begin about the first of August. 


Kamloops, B. C.—City is figuring on enlarging its light 
plant. 


POWER AND LIGHT PLANTS. 


Victoria, Wash.—Victoria Gas Co. plans five miles of 
new mains, at a cost of $25,000, this season. 


Rockford, Wash.—The Rockford Brick Co. is making 
preparations to install a 50-horsepower electric motor to 
operate their plant. 


Mabton, Wash.—E. F. Benson, of Prosser, will extend 
his power transmission line from Byron to this place if 
granted a franchise. 


Aberdeen, Wash.—The Grays Harbor Electric Co. has a 
force of men engaged in construction of its new power 
plant. The company will spend $350,000 in betterments. 


Boise, Idaho.—The Telluride Power Co., of which L. om 
Nun is the head, is installing a plant which will develop 
25,000 -horsepower and cost $2,000,000. Machinery is hauled 
from Alexander by traction engines. 


Olympia, Wash.—A. E. Wright, of Portland, who will 
install the new gas plant, has moved to this city, and con- 
struction work is to commence at once. Four miles of pipe 
are on the way from the East. 


Walla Walla, Wash.—The old Mill Creek power plant 
formerly used by the Northwestern Gas & Electric Co., is 
being enlarged and rebuilt, and a large force of men under 
Supt. Young is making every effort to complete the plant 
before the summer is far advanced. 


Centralia, Wash.—A number of capitalists, represented 
by G. W. Gregory, a Seattle attorney, propose to install 
a water, light and power plant. The intention is to bring 
water down from either the Shookumchuch or Chehalis 
Rivers, for power to generate electricity and for drinking 
purposes. 


Sandpoint, Ida—J. L. Drumheller, of the local light and 
water company, is in the East endeavoring to sell bonds 
so that the water company may make use of a 10,000-horse- 
power right it has, and thus enlarge the local plant to 
accommodate cheap power for manufacturing industries. 
The electric day service, Mr. Reynaud announced, would 
be put on June Ist. 


Vancouver, B. C—B. A. Leslie, of Ashcroft, reports 
that an electric lighting plant is being installed at the Bear 
property on Cunningham Creek. The dynamo will generate 
electricity sufficient to operate four flaming arc lamps of 
3,200 candlepower each. These lamps are a new thing in 
lighting, only being out a year. They are manufactured by 
a German firm, and are the most powerful light known. 


Tacoma, Wash.—E:. W. Commings, of Seattle, has made 
an offer to the City Council to build a water power plant 
which will develop 10,000 horsepower for $75,000. The plant 
is to be located on the Puyallup River, near Electron, and 
Mr. Commings’ proposition provides that Tacoma shall buy 
the landsite and the right of way to the city. The commit- 
tee is also figuring on a fuel gas producer plant and a 
steam turbine plant. 


Portland, Ore.—Capitalized at $1,000,000, the Economy 
Gas Co. was incorporated by E. E. Lytle, D. G. Tomasini 
and R. W. Colson. The new concern is backed by local 
capitalists, and has for its object the laying of mains to 
engage in the sale of gas throughout Portland. It is pro- 
posed that 95 cents per 1,000 cubic feet will be the maximum 
price of gas, and that not less than $5,000 a year shall be 
spent for maintenance of the plant. It also agrees that 
I per cent of the gross earnings shall be paid to the city 
every year. The ordinance, if approved, will prevail for 
25 years, at the end of which period the city will have an 
option on the purchase of the plant. 
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ELECTRIC RAILWAYS. 


San Francisco, Cal—The Board of Works has ordered a 
notice sent to the United Railroads to remove the cable con- 
duit and to lay heavy rails on Ellis Street, from Market to 
Larkin, at once, in order to permit of the paving and widen- 
ing of the roadway. 


Reno, Nev.—An effort is being made by Francis G. New- 
lands to effect a merger of the Reno Development Company 
and the Nevada Interurban Railway Company, in order to 
end the disastrous railway and real estate war which is now 
engaging the rival transaction and dirt-selling corporations. 


Fresno, Cal.—The Supervisors have ordered the publi- 
cation of an advertisement for sale of the twenty-five-foot 
strip through the county hospital tract that will be occupied 
by the double-track lines of the electric road to Recreation 
Park. The sale of the twenty-five-foot strip will take place 
at auction on July 12th. 


Cal—The Merchants’ 
addressed a communication to Mayor Schmitz urging him 


to veto the item in the budget which appropriates $720,000 
for the reconstruction of the municipal street railway on 
Geary Street. The letter advises the Mayor that there are 
many things which the city needs more than a street rail- 
way, and further suggests that the sum in the budget is illegal 
and that litigation following its passage might tie up the 
whole budget so that it could not be used. 


San Francisco, Association has 


Vallejo, Cal—The Vallejo, Benicia and Napa Valley 
Railroad Company is in receipt of 900 tons of rails and other 
material for the extension of the line up the Napa Valley, 
and it is intended to commence work at once. With the 
material which has just been received it will be possible to 
complete the extension of the road as far as Oakville, and 
it is expected that by the time this section of some fourteen 
miles is finished, shipments will have been received here suff- 
cient to permit of the work on the line to St. Helena being 
taken up. 


Stockton, Cal—Samuel B. McLenegan, the new manager 
of the Central California Traction Company, arrived in this 
city this week and assumed charge of the local railway. Man- 
ager McLenegan was for five years the general superintend- 
ent of the Huntington interurban system in Los Angeles, 
and has been actively engaged in electrical railroad work for 
fifteen years. Manager McLenegan hopes to rush the work 
of the Lodi extension to the earliest possible completion, so 
as to handle the ¢rops along the company’s route at the 
end of the season. 


Vallejo, Cal.—During the past ten days Mr. Dozier and 
Attorney T. T. C. Gregory of the road have arranged for the 
purchase of $110,000 worth of rights of way in Solano County 
alone. The company is also preparing to press its suit for 
condemnation in Yolo County. Dozier has stated that in 
about two weeks the engineers of his line, and those of 
the Northern Electric, will hold a joint conference in Sacra- 
mento with the Government Engineer, the Board of Super- 
visors of Sacramento and Yolo Counties, and the City 
Trustees of the Capital City, to determine the location of 
the bridge across the river, whereby: the electric road will 
enter Sacramento. Whether or not the Vallejo and North- 
ern line will use the steamers of the Monticello Steamship 
Company, between this city and San Francisco, is still a 
question which Dozier refuses to confirm or deny. 


Washington, Spokane.—General Manager J. B. Inger- 
soll, of the Spokane & Inland, has announced the inaugura-- 
tion of a passenger service south from Oakesdale to Garfield 


tidewater: to the city as yet. 
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and Palouse, a distance of nearly twenty-five miles. For the 
present it is probable that trains will reach Garfield by elec- 
tric power, and then proceed to Palouse by steam, as the 
overhead construction is still 
The extension of the train service will require an 


incomplete between those 
towns. 
Three through trains will be run 
between Spokane and Palouse in either direction. Trains will 
leave Spokane for Palouse at 7:35 a. m., 1:30 p. m. and 4:55 


p. m. Trains will leave Palouse at 7:55 a. m., 12:15 p. m. 
and 4:55 p.m. Trains on the eastern or Palouse division will 
not make stops between Spring Valley Junction and Spokane, 
going or coming, but will make all stations below the junc- 
tion. The running time between Spokane and Palouse will 
be 3 hours, until the roadbed becomes more settled, when it 
is probable the time will be reduced. By the new schedule 
the forty stations between Spokane and Rosalia, on the 
western division, will be served by four trains each way, as 
at present. ‘South-bound the trains will leave Spokane at 
7:00, 9:40, 1:00 and 5:30, while trains will leave Rosalia for 
Spokane at 6:00, 9:30, 1:45 and 4:15. With the opening of 
train service to Palouse the Spokane & Inland will be operat- 
ing 81 miles of road, 76 from Spokane to Palouse, and 5 on 
the western division, Spring Valley to Rosalia. This, with 
the 44 miles now in operation on the Coeur d’Alene division 
and the 23 miles operated by the Spokane Traction Com- 
pany, makes an aggregate mileage of 150 for the Inland 
Empire system. 


entire new train schedule. 


OIL. 


Bakersfield, Cal—The Associated Oil Company is pre- 
paring to install a new first-class boiler plant at McKittrick. 
Five 70-horsepower boilers will be installed, and as soon as 
material can be secured work will begin on the new der- 
ricks. 


Coalinga, Cal.—The California Oil Fields, Limited, is 
putting down two or three wells on section 27-19-15 which 
will be near the line adjoining the Oil City Petroleum (Stand- 
ard). It is also putting three new rigs on the N. E. quarter 
of section 34-19-15, and one on the S. W. quarter of the same 
section. No. 2, which is on the territory of the old Forty Oil 
Company, is ‘being drilled deeper. 


Benicia, Cal.—Active work on the big oil refinery which 
Los Angeles and San Francisco capitalists are to build on 
Bay Shore, between Vallejo and Benicia, will be inaugurated 
this week. A party of eighteen boilermakers will arrive from 
the East to commence the erection of the big tanks, which 
will be preliminary work at Glen Cove site. Already Davis 
Fleischer, of San Francisco, who is acting as the agent for 
the oil men, has secured a wharf franchise at that point, and 
will immediately start the erection of a big wharf structure. 
It is announced that a large hotel for the accommodation of 
the workmen is also to be constructed at once. 


Los Angeles, Cal—The Amalgamated Oil Company is 
running twelve strings in the effort to keep production up to 
the demand. All other operators in the field west of the city 
are also running one or more strings each. In the matter 
of getting oil for the needs of the market, companies are 
largely in the same fix, none having any to spare. At this 
time it looks as though the Union, with its big supply at 
Santa Maria, pipe line to Port Hartford, ships and pipe line 
from San Pedro to the city, ought to be in a better position 
to get outside oil in than any other. The Associated, of 
course, could bring Coalinga oil by sea from Monterey, if it 
were not all needed elsewhere, but it ‘has no pipe line from 
The Union Oil Company has 
four strings at Fullerton. In the Sterans No. 4 well, near the 
Columbia, 2,700 feet of casing are now in the hole, which is 
about the longest string in use. 


ILLUMINATION. 


Los Angeles, Cal—An ordinance granting the Pacific 
Light & Power Company a franchise to operate'and maintain 
an electrical pole and wire system upon all public roads in 
the County of Los Angeles, has been passed. 


Sonora, Cal.—An application has been received by the 
Trustees from Attorney F. P. Otis on behalf of W. A. Weide- 
mann for a franchise to install and operate a gas lighting 
plant in Sonora. The Board resolved to meet next Saturday 
to consider the matter. 


Ocean Park, Cal——E. B. De la Mar, representing the 
>prague Meter Company, of Bridgeport, Conn., says that the 
company will establish a gas plant in opposition to the Edison 
Company, if he received enough local support to insure an 
apparent success. He has made arrangements to spend 
ten days here, and will decide what action will be taken in 
the matter. 


Alameda, Cal.—The electrical committee’s plans call for 
the construction of a new fire-proof building, the installing 
of a new unit, new boiler, and the extending of a power 
and electric city service. The estimated cost is $58,000. In 
case the $58,000 is allowed $18,000 will be expended on the 
new building of steel, $25,000 will go for the new unit, $6,000 
for boiler; $1,800 for improvements to power service, and 
$1,500 for improving the lighting service. 


Reno, Nev.—Manager Campbell, of the Reno Light and 
Water Company, and Broili, of the Truckee River General 
Electric Company, have received instruction to institute im- 
mediate improvements in two systems now supplying light 
and power for this city. They state that more than $30,000 
would be expended on the work. The company will first re- 
move the substations of the Truckee River General Electric 
Company and the Reno Power, Light and Water Company 
out of this city limits, establishing them at the old power 
station on the south bank of the Truckee River, near the 
western limits of the city. 


San Francisco, Cal—John A. Britton, president of the 
Gas Company, has informed Chairman Gallagher, of the 
Supervisors’ Finance Committee that there will be a deficit of 
$12,000 in the fund for lighting public street for June. The 
deficit was due to the extra lighting of Van Ness Avenue, 
Fillmore, Devisadero, and other streets. Gallagher assured 
Britton that the deficit would be at least partially made up 
so that the streets could be lighted every night, contingent 
upon the amount available in the surplus fund, which must 
be drawn upon to pay claims of merchants against the school 
department aggregating $106,000, for other purposes. 


INCORPORATIONS. 


Porterville—The Heat, Light and Power Company has 
been incorporated with a stock of $50,000, by A. J. Newbury, 
V. D. Knupp, J. F. Canty, H. C. Carr, J. H. Williams, W. 
E. Sproot, H. F. Brey and T. L. ‘Price, $5,000 each, and J. 
N. Larson, $10,000. 


Goldfield, Nev.—The Goldfield Gas and Coke Company 
has been organized with a capital of $800,000. The entire 
capital stock has been subscribed in full by local and East- 
ern capitalists. A site has been secured and the erection of 
the plant and the installation of the mains throughout the 
city as well as Diamondfield and Columbia, will be com- 
menced at once. It is estimated that the first cost of the 
plant will be $400,000. The plant will be enlarged from time 
to time, and its capacity increased as the consumption of the 
gas warrants. 
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WATERWORKS. 


W. C. Robinson, chief engineer of the National Fire 
Protection Association, of Chicago, has been for several days 
inspecting the plans of the proposed salt-water auxiliary 
high-pressure system, prepared in the office of the City En- 
gineer. Robinson was engaged by the local fire underwriters 
to perfect the plans, and the proposition will be submitted 
to a vote of the people for the issuance of bonds to the 
amount of $7,500,000. The system, if put into effect, will 


lower the insurance rate and increase the fire protection of 
this city. 


Berkeley, Cal.—A petition from a number of West Berke- 
ley manufacturers requesting the Trustees to take some ac- 
tion to give the factory district better protection and sug- 
gesting that a salt-water plant be installed, came before the 
Board. Superintendent Maloney states that work is soon to 
be prosecuted on a 24-inch main, which will extend from 
San Pablo down that avenue to Russell Street, and up that 
street to the reservoir at Webster and Claremont. The pipe 
will represent an outlay of $250,000, and will be completed 
in three or four months. The entire length of the pipe 
will be 65,000 feet. 


James D. Phelan, of San Francisco, is in Washington 
on an errand connected with a project to secure Hetch- 
Hetchy Valley and Lake Elanor as the supply of a new 
water system for San Francisco. He called on the President, 
Secretary Garfield, Forester Pinchot, and others interested. 
Secretary Garfield promised Phelan that he would go imme- 
diately into the law points involved in the Hetch-Hetchy 
project, and that he would grant a hearing in San Francisco 
next month to all parties interested. He and Forester Pinchot 
will go into the Yosemite during their trip to the Coast, and 
will personally inspect the proposed storage sites. Garfield 
is believed to have an opened mind on the subject, and the 
policy followed by former Secretary Hitchcock may be re- 
versed. 


San Francisco, Cal.—Colonel Heuer says of the plan to 
bring water from the Hetch-Hetchy Valley: “While the en- 
gineering features of the Hetch-Hetchy scheme have received 
extensive comment, the financial aspects of the undertaking 
might prove the greater difficulty. Grunsky’s estimate of the 
cost of the system, which was made in 1903, was $39,000,000. 
It was later shown in the hearing held before Judge Morrow 
that Grunsky had omitted from his estimate necessary fea- 


tures to the extent of an additional $16,000,000, which would 
increase the estimate to $55,000,000. At the same time, the 
cost of labor and materials have increased 25 per cent since 
1903, which would make the cost of completing the work at 
present to nearly $69,000,000. These figures include the cost 
of duplicating the Spring Valley distribution system, which, 
if deducted, would leave $61,000,000 as the present cost of 
bringing water from the Yosemite to the city. If the plan 
to purchase Spring Valley and construct the Hetch-Hetchy 
system in addition should be adopted, the total cost to the 
city would be $91,000,000. From this might be deducted the 
$16,000,000 for which it is said the Merced lands could be 
sold, and another $17,000,000 which might be obtained from 
the sale of the Calaveras system. After disposing of these 
two properties to Spring Valley, which would not be re- 
quired in conjunction with the Hetch-Hetchy system, the 
final cost to the city would be $58,000,000.” 
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TRANSPORTATION. 


San Diego, Cal—When the City Council opened bids 
for a franchise on Fourth Street, from C to B and along B 
to the Water Front, as asked for by E. B. Webster, it was 
found that Webster bid $100 and that John D. Spreckels had 
bid $1,250. The award was to have been made to the highest 
bidder. The matter was referred to the Street Committee. 


Lodi, Cal—The grade for the extension of the Central 
California Traction Company’s line to this city will be 
completed next week, and it is expected cars will be run- 
ning to Lodi by July 1st. Cars will probably be running 
from Stockton to the Calaveras River by the middle of June. 
Samuel B. McLenegen, superintendent of the Huntington 
interurban system of Los Angeles, has resigned his position 
to come to Lodi to take charge of the construction work 


here. 


San Francisco, Cal—The Supervisors have amended the 
budget in order to block any attempt at stopping the appro- 
priation of $720,000 of next year’s revenue for the recon- 
struction of the Geary Street road. As passed last week, 
this item made up nearly the whole of the 20-cent emergency 
tax levy which the Board proposed to lay upon the city in 
addition to the dollar rate. As amended yesterday, the budget 
calls for this item within the dollar assessment rate per- 
mitted, and $720,000 is to be raised “for repair, sprinkling 
and sweeping of the streets,” as an emergency measure, by 
adding the 20 cent extra levy. 


Woodland, Cal.—A party of surveyors is engaged in this 
city for the Vallejo and Northern electric road. They made 
their lines on Second Street throughout its whole length, and 
it is expected that the electric railroad lines will run out on 
Second Street in a southerly direction; thence on to Winters 


and Vallejo. The passenger depot and ticket office will be 
located at the corner of Main and Second Streets, where 
the Niclas Building now stands. It is expected that the 
railroad will commence the construction of the road from 
Vallejo to Cement, and thence will proceed on to Cordella, 
Winters and Woodland. At Cement one branch of the road 
will be built to Sacramento to secure a franchise from the 
City Council of Sacramento to lay the tracks of the road 
in that city. 


Oakland, Cal.—All the fuses and switchboards of the 
Key Route system were burned out a few days ago, and 
Tony Pereira, the engineer in charge of the power station 
at Fortieth and Hollis Streets, was severely burned on the 
face, neck and hands by the short circuiting of the electric 
current. The accident occurred just after the last Key Route 
train had been run into the barn. Pereira reached for the 
switch to throw off the power, and suddenly there was a 
tremendous flash that temporarily blinded him and caused 
him to stagger about like a drunken man. He was conveyed 
to the receiving hospital in the police ambulance, and his 
burns were dressed by Stewart Borchert. The fuses were 
replaced and the switchboards repaired by the Key Route 
electricians, so that traffic was resumed the next morning as 
if nothing had happened. 


FINANCIAL. 


San Francisco, Cal—The North Mountain Power Com- 
pany has levied an assessment of 19 3-10 cents per share, 
delinquent July 6th; sale day, August 6th. 

San Francisco, Cal—The West Shore Oil Company 
held its annual meeting of stockholders on June 11th, 928 
Monadnock Building, San Francisco. 


FoR GAS COMPRESSORS See RIX C. A. & D. Co.. S.E | 


Air Compressors 
Henshaw, Bulkley & Co. 
Rix Comp Afr & Mach. Co. 
Alternators 
Allis-Chalmers Co. 
California Electrical Works 


Aluminum Electrical Conductors 
Pierson Roeding & 
Annunciators 
California Electrical Works. 
Century-Klein Blectric Co. 
Holtzer-Cabot Hlec. Co. 
Patrick, Carter & Wilkins Co. 
Tel. and Elec. Equipment Co. 
Asbestos Products 
Johns-Manville Co., H. W. 
Automatic Sprinklers 
Pacific Fire Extinguisher Co. 


Batteries, Primary 
California Electrical Works 
Gould Storage Battery Co. 
Standard Electrical Works 
Batteries, Storage 
Western Blectric Co. 
Century-Klein Electric Co. 
Gould Storage Battery Co. 


Electric Storage Battery Co. 


Tel. and Blec. Equipment Co. 


Biue Printing 
Dietzgen Co., Eugene 


Boilers 
Henshaw, Bulkley & Co. 
Moore, C. C. & Co., Inc. 
Risdon Iron Works 
Standard Electric Works 
Traey Engineering Co. 
Boiler Compounds 


Dearborn Drug & Chem. Wks. 
Johns-Manville Co., H. W. 


Buffers 
Northern Electrical Mfg. Co. 


CLASSIFIED LIST OF ADVERTISERS _ 


Bullding Material 
Johns-Manville Co.. H. W. 


Building Paper 
Sonne Manville Co., H. W. 


Circuit Breakers 
Fort Wayne Electric Works 
Century-Klein Electric Co. 


Compressed Air 
Pacific Electric Mfg. Co. 


Condensers 
O. C. Goeriz & Co. 
Moore, Chas. C. Co., Inc. 
a a Mach. Co. 
heeler Mfg. Co. 


coed 
American Circular Loom > 
American Conduit & Mfg. Co 
Tel. and Blec. 2 pen © Co. 
Century-Klein Blectri 


Conduit Fixtures 
American Conduit & Mfg. Co. 
Century-Klein Electric Co. 
Tel. and Elec. Equipment Co. 


Towers 

Goeriz & > 
Moore, Chas. C. Co oe 
Cc. H. Wheeler Mfg. Co s 


Cross Arms 
Century-Klein Electric Co. 
Tel. and Elec. Equipment Co. 


Drawing Materials 
Dietzgén Co., Eugene 


Dynamos and Motors 
Allis-Chalmers Co. 
Brooks-Follis Elec. Co 
California Blectrical orks 
Century-Klein Blectric Co, 
Pacific Electric Mfg. Co. 
Fort Wayne Electric Works 
General ectric Co. 
Holtzer-Cabot Elec. Co. 
Northern Blec. Mfg. Co. 


Coolin 
oO. 


Standard Electrical Works 


Tel. and Elec. Equipment Co. 
Westinghouse Elec. & Mfg. Co 


Wagner Blec. Mfg. Co. 


Elevators 
Van Emon Engineering Co. 


Electric Car Heaters 


Johns-Manville Co., 
Northern Electricai Tite” ‘Co. 


Electric Grinders 


California Electrical Works 
Northern Electrical Mfg. Co. 


Tel. and Blec. Equipment Co. 


Electric Heating Devices 
Johns-Manville Co., H. W. 


Electrical Instruments 
Cutter Co., The 
Century-Klein Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Tel. and Elec. Equipment Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Elec. Instrument Co. 


Electrical Machinery 


California Blectrical Works 
Northern Electrical Mfg. Co 
Standard Blectrical Works 

Century-Klein Electric Co. 


Electric Polishers 
Northern Electric Mfg. Co. 


Electric Railway Appliances 


Pierson, Roedi ° Co. 
Johns-Manville ie Ww. 


Electrical Supplies 
California Electrical Works 
Century-Klein Electric Co. 
Standard Electrical Works 


Tel. and Elec. Equipment Co. 





Electric Ventilating Fans 
Century-Klein Electric Co. 
California Electrical Works 
Northern Blectrical Mfg. Co. 

Engines, Boilers, Heaters, etc. 
Allis-Chalmers Co. 


; Henshaw, Bulkley & Co. 


Moore, Chas. C. Co., Inc. 


Electric Watchman’s Clocks 


Pacific Fire Extinguisher Co. 
Tel. and Elec. Kquipment Co. 


Engineers, Chemical 
Smith, Emery & Co. 
Moore & Co., Chas. C., Inc 


Standard Elec. Works 
Tracy Engineering Co. 
Westinghouse Machine Co. 


Engines, Gas and Gasoline 


Allis-Chalmers Co. 
Henshaw, Bulkley & Co. 
Moore & Co., Chas. C., Inc. 
Westinghouse Machine Co. 


Engineérs and Contractors 


Brooks-Follis Elec. Corporat’n 


Byllesby & Co., H. M. 

California Electrical Works 

Cannon, Edward F. 

Centurv-Kiein Co. 

Copeland, Clem A. 

Doble Co., Abner 

Cory, C. L. 

General Electric Co. 

Hunt, Dillman, Meredith & 
Allen 

Jackson, D. C. & W. E 

S=aith, Emery & Co. 








